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Washington, D.C. 20250.

Major fieldwork for the soil survey was done in the period 1963-66. Soil names and
descriptions were approved in 1967. Unless otherwise indicated, statements in the publi-
cation refer to conditions in the county in 1966. This survey was made cooperatively by
the Soil Conservation Service and the Colorado Agricultural Experiment Station. It is part
of the technical assistance furnished to the Wesat Adams, East Adams, Deertrail, Boulder
Valley, and Southeast Weld Soil Conservation Districts.

Either enlarged or reduced copies of the soil map in this publication can be made by
commercial photographers, or they can be purchased on individual order from the Carto-
graphic Division, Soil Conservation Service, United States Department of Agriculture,

HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY contains infor-
mation that can be applied in manag-
ing farms, ranches, and woodlands; In
selecting sites for roads, ponds, buildin%s,
and other structures; and in judging the
_suitability of tracts of land for farming,
industry, and recreation.

Liocating Soils

All the soils of Adams County are shown
on the detailed map at the back of this
publication. This map consists of many
sheets made from aerial photographs.
Each sheet is numbered to correspond with
a number on the Index to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all the soils of the county in alphabetic
order by map symbol and gives the capa-
bility classification of each. It also shows
the page where each soil is described and
. the page for the capability unit, range site,

and tree planting suitability group in
- which the soil has been placed.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent mate-
rial can be used as an overlay over the soil
map and colored to show soils that have
the same limitation or suitability. For ex-
ample, soils that have a slight limitation
for a given use can be colored green, those

with a moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

Farmers and those who work with
farmers can learn about use and manage-
ment of the soils from the soil descriptions
and from the discussions of the inter-
pretative groupings.

- Foresters and others can refer to the
section “Use and Mana;gement of the Soils
for Trees and Shrubs,” where the soils of
the county are grouped according to their
suitability for trees and shrubs.

G'ame managers, sportsmen, and others
can find information about soils and wild-
life in the section “Use of the Soils for
Wildlife.”

Ranchers and others can find, under
“Use and Management of the Soils for
Range,” groupings of the soils according
to their suitability for range and also the
names of many of the plants that grow on
each range site.

Community planners and others can
read about soil properties that affect the
choice of sites for nonindustrial buildings
and for recreation areas in the section
“Community Development.”

E'ngineers and butlders can find, under

- “Engineering Uses of the Soils,” tables

that contain information about soil fea-
tures that affect engineering practices.

Scientists and others can read about how
the soils formed and how they are classi-
fied in the section “Formation and Clas-
sification of the Soils.”

Newcomers in Adams County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be inter-
ested in the information about the county
given 1n the section “General Nature of
the County.”

Cover:

Typical landscape in the western part of Adams County. The smoeth grassland seils in
the foreground and the adjacent nonirrigated areas are Renohill and UJlm soils. The mere nearly
level irrigated soils near the trees and buildings are Nunn soils. Snow-capped Rocky Mountains
are in the background.
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SOIL SURVEY OF ADAMS COUNTY, COLORADO

BY JOHN J. SAMPSON AND THOMAS G. BABER, SOIL CONSERVATION SERVICE

FIELDWORK BY THOMAS G. BABER, JOHN J. SAMPSON, AND CHARLES P. PRENTISS, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
COLORADO AGRICULTURAL EXPERIMENT STATION

DAMS COUNTY covers an area of about 1,250 square
miles, or 800,500 acres, in north-central Colorado
(ﬁﬁ. 1). It forms a rectangle 72 miles long and 18 miles
wide over most of its length, except in the vicinity of
Denver County. It is at an elevation of 4,500 to 5,570
feet and consists of a nearly treeless plain over most of
its area. Brighton is the county seat. The population is
declining slowly in the farming areas and is increasing
and expanding rapidly in urban areas in the western
fourth of the county. :

The economy in most of the county is based on farming
and some ranching. About 70 square miles in the south-
western part of the county has been taken over by indus-
trial and community development and is in a continual
and rapid rate of expansion, This area was formerly used
for irrigated crops and truck farming. The present ir-
rigated acreage in the county is about 155,000 acres. Sugar
beets, corn, alfalfa, small grains, and vegetables are mm-
portant crops. Winter wheat and barley are grown on ap-
proximately 360,000 acres of nonirrigated soils, and the
remaining 240,000 acres are unsuitable for cultivation or
are in native grasses used for grazing.

Water for irrigation is supplied from wells oris diverted

from the South Platte River, Clear Creek, and various
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Figure 1.—Location of Adams Courty in Colorado.
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sources in the mountains to the west and stored in
reservoirs.

The nonirrigated area is semiarid, and periods of
drought 1 to 2 years in length are fairly common.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Adams County, where they are located,
and how they can be used. The soil scientists went into
the county knowing they likely would find many soils
they had already seen and perhaps some they-had not.
They observed the steepness, lengtﬁ, and shape of slopes;
the size and speed of streams; the kinds of native plants
or crops; the kinds of rock; and many facts about the
soils. They dug many holes to expose soil profiles. A
profile is the sequence.of natural layers, or horizons, in &
soil; it extends from the surface down imto the parent
material that has not been changed much by leaching or
by the action of plant roots.

The soil scientists made comparisons among the pro-

' files they studied, and they compared these profiles with

those in counties nearby and in places more distant.
They classified and named the soils according to nation-
wide, uniform procedures. The soil séries and the soil
phase are the categories of soil -classification most used
1 a local survey. )

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Ascalon and
Nunn series, for example, are the names of two soil
series. All the soils in the United States having the same
series name are essentially alike in- those characteristics
that affect their behavior in the undisturbed landscape.
- Qoils-of ‘one series can differ in texture of the surface

| layer and in. slope, stoniness, or some other character-

jstic that affects use of the soils by man. On the basis

of such difference, a soil series is divided into phases.
The name of a soil phase indicates a feature that affects

_ management. For example, Ascalon loamy sand, 0 to 3

rcent slopes, is one of several phases within the Asca-
on series.
1
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After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the boun-
daries of the individual soils on aerial photographs. The
photographs show woodlands, buildings, field borders,

trees, and other details that help in drawing boundaries

accurately. The soil map at the back of this publication
was prepared from the aerial photographs. :

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
ping unit is nearly equivalent to a soil phase. It is not
exactly equivalent, becatse it is not practical to show on
such a map all the small, scattered bits of soil of some
other kind that have been seen within an area that is
dominantly of a recognized soil phase.

Some ma.fging units are made up of soils of different
series, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of
Adams County: the soil complex and the soil associa-
tion. )

A soil complex consists of areas of two or more soils,
so intermingled or so small in size that they cannot be
shown separately on the soil map. Each area.of a com-
plex contains some of each of the two or more dominant
soils, and the patterns and relative proportions are
about the same in all areas. The name of a soil complex
consists of the names of the dominant soils, joined by a
hyphen.- Shingle-Renohill loams,. 5 to 25 percent slopes,
is an example. - o

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individually on
the soil map but are shown as one unit because the time
and effort of delineating them separately cannot be justi-
fied. There is a considerable degree of uniformity in
pattern and relative extent of the dominant soils, but
the soils may differ greatly one from another. The name
of an association consists of the names of the dominant
soils, joined by a hyphen. Blakeland-Truckton associa-
tion is an example.

In most areas surveyed there are places where the ..
soil material is so rocky, so shallow, so severely eroded,

or so variable in texture that it cannot be classified by
s0i] series. These places are shown on the soil map and
are described in the survey, but they are called land
types and are given descriptive names. Gullied land is a
land type in Adams County.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soil in other places are assembled. Data on vields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soil. Yields under defined management are esti-
mated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to be
organized in such a way as to be readily useful to dif-
ferent groups of users, among them farmers, managers
of woodland and rangeland, and engineers.

On the basis of yield and practice tables and other
- data, the soil scientists set up trial groups. They test

these groups by further study and by consultation with
farmers, agronomists, engineers, and others, then adjust
the groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their be-
havior under present methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Adams County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or
more major soils and at least one minor soil, and it is.
named for the major soils. The soils in one association
may occur in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who
want to know the location of large tracts that are suit-
able for a certain.kind of use. Such a map is a useful
general %uide in managing a watershed, a wooded tract,
or a wildlife area, or in planning engineering works,
recreational facilities, and community developments. It
is not a suitable map for planning the management of a
farm or field, or for selecting tﬁe exact location of a
road, building, or similar structure, because the soils in
any one association ordinarily differ in slope, depth,
stoniness, drainage, and other characteristics that affect
management. _

The soil associations in Adams County are discussed in
the following pages.

1. Weld-Adena-Colby association

Nearly level to steep, well-drained, loamy soils formed
in wind-laid deposits; on uplands

This association is in the. higher lying areas of the

county (fig. 2). '
. This association occupies about 40 percent of the
eounty. About 30 percent is made up of Weld soils, 20
percent of Adena soils, 15 percent of Colby soils, and
35 percent of minor soils.

Weld soils have a brown loam surface layer and a
brown clay subsoil. Lime has accumulated at a depth of
10 to 20 inches. , :

Adena soils generally are gently sloping. These soils
are similar to Weld soils, but they have a thinner sur-
face layer and subsoil and contain lime nearer to the
surface. They have a grayish-brown loam surface layer
and a dark-brown silty clay loam subsoil. Lime has ac-
cumulated at a depth of 6 to 10 inches.

Colby soils are on ridgetops and steep side slopes.
They have a.brown loam surface layer and a pale-brown
loam and fine sandy loam' underlying layer.

Also in this association are Deertrail soils, which
make up abeut 10 percent of the association, and Wiley
soils, which make up 10 percent. Wiley soils were not
mapped individually in Adams County but are in small
areas in association with other soils.

Deertrail soils are intermingled with Weld soils. They
commonly occur as barren slick spots within areas of the
Weld soils. '
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Figure 2—Typical pattern of soils in the Weld-Adena-Colby association.

Other minor soils in the association are the Shingle,
Samsil, and Stoneham soils and Loamy alluvial land. The
Samsil and Shingle soils have the steeper slopes where
interbedded shale and sandstone are near the surface.
.Stoneham soils also generally have steeper slopes but
are underlain by old alluvial sand and gravel. Loamy
alluvial land is in the drainageways. Shingle soils make
up about 3 percent of the association; Samsil soils, about
2 percentj Stoneham soils, about 5 percent; and Loamy
alluvial land, about 5 percent. ‘

Much of this association is cultivated, and crops of
winter wheat, barley, and feed sorghums are good te
very good in years that have average or above average
rainfall. There are failures and near failures of crops
in drier years. The farms in the association are mainly
of the cash-grain type, but many farmers raise cattle.
A large part of this association is in large ranch opera-
tions in the eastern third of the county. Soil blowing
is active on all parts of the association that are not pro-
tected. Erosion is severe on steeper soils. '

Roads are not always maintained in areas used for
ranching, but the rest of the association is mostly acces-
‘sible by maintained gravelled roads or good county
roads. Gravel is scarce.

2. Samsil-Shingle association

Sloping to. steep, excessively drained, clayey and loamy
30ils formed in materials from soft shale and sandstone;
on uplands

This association is in small areas throughout most of
the county, but the largest area is west of the Seuth
Platte River. ’ o : ‘

This association occupies about 3 percent of the
county. About 35 percent is made up of Samsil soils,

about 26 percent of Shingle soils and about 40 percent

of minor soils. ‘

Samsil soils have a pale-olive clay surface layer. The
underlying layer is olive silty clay that contains visible
salts, mostly gypsum,. in the lower part. Interbedded
shale and sandstone are at a depth of 6 to 20 inches,

Shingle soils are light brownish-gray and light yel-
lowish-brown loam t}%at 1s underlain by interbedded
shale and sandstone at a depth of 10 to 20 inches.

Also in this association are Renohill and Ulm soils,
which together make up about 5 percent of the associa-
tion. They are in smooth areas, The remaining 35 per-
cent of the association consists of steep Gravelly land
that is closely intermingled with Shale outerop; Terrace
escaérpments; Rough broken land; and Loamy alluvial
land, - : : :

Most of this association has a cover of native grasses
and is used as pasture for cattle and sheep. Parts of this
association are within: the areas near Denver that are
being developed for industrial sites and homesites. The
underlying shale and sandstone are generally fractured,
and foundations can be damaged. Some of the shale in
this association contains salts that can cause corrosion of
metal and of water and drainage pipes if moisture is
,Eresent. Care in preparation for foundation locations

elps to prevent settling and fracturing of structures.
The soils of this association are severely limited for use
as leaching fields for septic tanks. The areas better suited
to industrial and homesite development are at the edges
of gravelly terraces or where gravel caps on the shale
and sandstone are more than 6 feet thick.

Only a few roads are present, and gravel for roads
is scarce except for the limited amounts in areas of
Gravelly land and outcrops of shale.

3. Ascdlon.-Voha-Truckton association

Nearly level to strongly sloping, well-drained and some-
what excessively drained, loamy and sandy soils formed

. in wind-laid deposits; on uplands

This association is on uplands and is generally ad-
jacent to large streams and creeks east of the South
Platte River (fig. 3). '

This association occupies about 22 percent of the
county. About 30 percent is made up of Ascalon soils,
about 20 percent of Vons soils, about 20 percent of
Truckton soils, and the remaining 30 percent of minor
-soils.
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- Figure 3.—-Typical"pattern of goils in the Ascalon-Vona-Truckton association.

Ascalon soils have & brown sandy loam or loamy
sand surface layer and a brown sandy. clay loam sub-
soil. Lime has aceumulated at a depth of 12 to 30
inches. ‘ c '

Vona soils have a light brownish-gray sandy loam or
loamy sand surface layer and a: pale-brown eoarse sandy
loam subsoil. Lime has accumulated at a depth of 11 to
30 inches. = | R _

Truckton soils have a dark grayish-brown sandy leam
or loamy sand surface layer and a brown to dark-hrown
sandy loam subsoil. : I

Also in this association are soils of the Terry and
Platner series. Terry soils make -up about 15 percent
of this association. T%ey are generally in lower positions
and are gently sloping. Platner soils make up about 10
percent of the association. They are in lower lying or
more nearly level ‘areas. The. remaining 5 percent of the
association. is made: up of wet-weather lakes, variable
alluvium in the bottom of drainageways; and a - few
steep areas of steep Stoneham soils.

About 60 percent of the association is _cu'ltiva,teci,‘ and

the remaining 40 percent is reseeded to adapted grasses
or is in native grass. The soils are suitable for the prod-
uction of deep-rooted mid and tall grasses, such as sand

bluestem, sandreed, needle-and-thread, big bluestem, and -

little bluestem. Most of these soils have no major limita- -
tions for home- construction and furnish good footing
for foundations, are easily excavated, and present few,
if any, drainage . problems. Leaching wells and filter
fields function satisfactorily in most seils in this associa-
tion. This association is a fair to good source of sand but

is a poor souree of gravel.

4. Nunn-Satante association S

Nearly level, well-drained, loamvy soils formed in-alluvial

materials that are underloin by gravel in some places;

on.terraces. and fans T '
This association consists of nearly level, loamy soils

that are mainly on terraces of the South Platte River

and Clear, Box Elder, Kiowa, Comanche, and Antelope
Creeks. - : - _
This association occupies abeut 3 percent of the
county. About 40 percent is made up of Nunn soils, 30
percent of Satanta soils, and the remaining 30 percent
of minor soils.
- Nunn soils have a grayish-brown loam and clay loam
surface layer and a dark grayish-brewn clay subsoil.
Lime has accumulated below a depth of 20 inches. Some
aress have gravel and sand below a depth of 40 inches.
Satanta soils have a brown loam surface layer and
& brown-clay subsoil. Lime has aecumulated at a depth

of about 20 inches.

- Also in this association are soils of the Vona and the
Dacono series, each of which makes up about 10 percent
of the associstion. Loamy allavial land, Terrace escarp- .
ments, .and- graval ‘pits together make up 10 percent of
the association. -~ = _ ‘
This association is well suited to use for housing de-
velopments  because most of the soils have few limita-
tions for excavation, have moderate to low shrink-swell
potential, and are easily drained. The sand and gravel
snbstratum is excellent - for westablishing septic tanks,
leaching fields, and leaching ‘wells, and it gives goed

footing for structural foundations.

Most areas in this association .are readily accessible
by -good roads. Many of the roads are paved, and mast
of the remeining roads have a gravel surface.

5. Alluvial lond association | .
Nearly level, poorly drained to well-drained, loamy and
sandy soils formed in stream and river deposits; on flood
This association is mainly in bottorm lands along the
South Platte River and Clear, Sand, Box Elder, Lost,
Kiowa, Comanche, Bijou, Badger,and.Coal Creeks (fig. 4).
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Figure {—Typical pattern of soils in the Aivial land association.

 This association occupies 6 percent of the county.
About 40 percent is made up of Loamy alluvial land,
about 20 percent of Loamy alluvial land, moderately
wet, about 20 percent of Sandy alluvial. land and the
remaining 20 percent of minor soils.

Loamy alluvial land consists of dark- colored, loamy
soils that contain layers of clay loam and sandy Toam. Tt
is on second bottoms of the South Platte River and
creeks of the county and in drainagewnys on uplands.

It is frequently flooded by water from hlgher lying soils

and from stream overflow.

Loamy alluvial land, modemte]y wet; occupies the
bottom of -all the major drainageways t,hroughout the
county. It is similar to Loamy {;%uvml land, but it has
a high water table and is commonly underlain by sand
and gravel at depths of 20 to 36 inches.

-~ Sandy alluvial land commonly is at the lowest eleva-.

tions adjacent to creeks and ofher streams. These ma-
terials are stratified with sand and leamy sand and in
many areas have a ‘water table w1t'hm a depth of 3
feet.

Also in this a&ocmtlon are Wet-alluvial land Loamy
alluvial land, gravelly substratum ; stream channels and

gravel pits, Whlch together make up 20 percent of the-

association.

Most crops suited to the. county can be grown on the
three kinds of Loamy alluvial lands if management is
good. Sandy slluvial land and Wet alhivial land are
unsuitable for cultivation; but they provide some grazing
and use for livestock. Soﬂs of ‘the association ave -of

limited use as sites for buildings because ﬂoodmg 18

_frequent.

Roads provide access to this association throughout
most of the county.

6. Terry-Renqull—Tassel association

Genily sloping to steep, well-drained and somewhat ex-
cessively wgafmed loamy- 8oils formed in matemlg from
soft sandstone aawl shale; on uplands

This association is in the steeper areas of the uplands
in the eastern part of the county (fig. 5).

This association occupies about 8 percent of the
county. About 40 percent is made up of Terry soils,
about 25 percent of Renohill soﬂs, about 20 percent of
Tassel soils, and the remammg 15 pelcent of minor
soils.

Terry soils have a brown fine sandy loam surface and
a pale-brown fine sandy loam subsoil. Soft sandstone is
between depths of 20 and 40 inches: Lime has generally
accumulated at a depth of 20 inches or less,

Renohill. soils have a grayish-brown loam surface
layer and a light yellowish-brown to grayish-brown clay

subsoil. Shale is between depths of 20 and 86 inches.

Tassel soils have a pale-brown fine sandy loam sur-

face: layer and very pale brown fine sandy loam to loamy

fine sand underlying. material, Interbedded soft sand-
stone and sandy shale are at a depth of 10 to 20 inches.

Some areas ‘of Tasselt and Terry’ soﬂs contam rough
sandstone outcrops :
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Figure 5—Typical area of the Terry-Renohill-Ta;s_sel association.

Also in this association are Colby, Shingle, and Ulm
soils and Loamy alluvial land. Ulm soils and Loamy
alluvial land are mainly in swales. Shingle soils are gen-
erally along cdges of the steeper, narrow drainageways,
and Colby soils are on high narrow ridges.

Most areas of this association have a cover of native

ass and are used for grazing by cattle and sheep.

arts of large cattle ranches are in this association. Only
a few small areas are cultivated, and thesc are parts of
large dryfarming operations that are centered in adja-
cent, soll associgtions where the soils are more suitable
for cultivated crops. Many fields in this association have
been abandoned or reseeded to grass.

About one graded road per township is in this associa-
tion. A few privately maintained trail roads aid in
reaching the more remote arecas.

7. Blakeland-Valent-Terry association

Undulating to hilly, somewhat excessively drained, dom-
mantly sandy soils; on uplands

This association is in hilly areas that are scattered
throughout the county cast of the South Platte River,

This association occupies about 4 percent of the
county. About 40 percent is made up of Blakeland soils,
about 25 percent of Valent soils, about 15 percent of
Terry soils, and the remaining 20 percent of minor soils.

Blakeland soils have a grayish-brown loamy sand sur-
face layer and brown and pale-brown loamy sand and
sand underlying material.

Valent soils have a pale-brown loamy sand surface
layer and light brownish-gray to pale-brown loamy sand
to sand underlying material.

Blakeland and Valent soils occupy the rougher part
of the association.

Terry soils have a brown fine sandy loam surface
layer and a pale-brown fine sandy loam subsoil. They
arc underlain by fine-grained sandstone at a depth of
20 to 40 inches. Terry soils occupy the intermediate
slopes in the association.

Also in this association are Tassel, Truckton, and
Vona soils, wet-weather lakes, a few small sand dunes, and
sandy alluvium on bottoms of drainageways. A few sand-
stone outerops ave present within areas of Tassel soils.
Only a few wet-weather lakes are larger than 2 acres.

Most areas of this association have a grass cover of
sand dropseed, needle-and-thread, three-awn, blue
grama, and side-oats grama that is used for grazing by
cattle and sheep. The grazing potential is very high in
this association.

Only about 10 percent of this association is culti-
vated. This area is used primarily fto raise feed
sorghums. Some additional areas were cultivated at one
time but have been reseeded to grass. Soil blowing is a
hazard, and many of the knobs, ridges, and steep slopes
were severely damaged by wind when they were culti-
vated. This association is a fair source of sand but is a
poor source of gravel.

Graveled or graded roads are about 3 miles apart,
and a few trail roads provide access to the more remote
areas.

8. Arvada-Heldt-Nunn association
Nearly level, well-drained, loamy and clayey soils formed
in allwwivn, on tevraces and fans

This association is in terrace positions in all but the
eastern one-fourth of the county.
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_This association occupies: about 4 percent.: of the
county. About 40 percent is made up. of Arvada soils
about 35 percent of Heldt soils, about 15 pergent of
Nunn soils, and the remaining: 10 percent of minor, solls.
~Arvada soils have characteristic slickspots, They have
a, light brownish-gray loam surfdce layer and a grayish-
brown clay subsoil. A water table is present it places.
In many aress the soils are stratified.” " ' " Coo
Heldt soils are light brownish-gray clay to clay loain
in their surface layer and subsoil. A water table is pres-
ent in some places. cairart pnybye
Nunn soils have a grayish-brown loam and clay loam
surface Jayer and a dark gfa ish-brotn ‘clayloam ‘sub-
soil; They ‘are well drained: Lime lias accurjutated below
a depth of 20 inches: Same aress have gravel and ssnd
below a: depth-of 40 inches. . sy s il
~Also in this asseciation are.Tr Vanagoils
and:LQ'&my ,alluv.ial.‘land.‘;, R I I Wil g aniny
‘Arvads, soils and - Loamy altuvial land are, generally
unsyitable for cultivation and are used. mostly for gxaz-
ing by cattle. Fair to, good grass produgtion g e le
under good management in some areas. Alkali sacaton,
western  wheatgrass, blué" grama “and 'saltgrass . 'are
adapted native grasses. Heldt, Nunn; afid' Vona soils ‘are
more suitable ‘for’ cultivatiqn. Heldt 'soils 'are "fdii',"ﬁ'h'd
Nunn soils are fair to good for dryland farniing in
years when moisture is sufficient. Heldt, Nunn, and Vona
soils are good for irrigated gropland. Alfalfa, sugar
beets, corn, onions, and small graifis’ are Faised “when'
irrigation water is available. Winter wheat, barley, and
feed ‘sorghuims are the mai

n dryfarmed crops.
Housing construction’ p

lans should include careful
selection of sites in this association; -as ‘Arvada -and

Ty

ucllc.ﬁon;. .&ﬁd!

Vi

Heldt soilq both have high shrifesWel=poténtial that
could cause .damage to foundations:-and breakage...of
water and"drain pipes. Truckton and Vona goils furnish
support for foundations. ' N

Suitable locations for rea

ds and highways;are Timited

* soils contamn -sandstone or.

7
in. this. association, as most of it is subject to:'stream
overflow almost every year. . ,

9. Platner-Ulm-Renohill association 7Y
Nearly level ‘to strongly sloping, well-drained,. loamy
soils formed in old allwvium on interbedded shale and
sandstone; on uplands

This association i$ ‘in. higher upland::akeastifi the
western one-third of the county (fig. 6). ‘

This association occupies’ aﬁont 10 percént, of  the
county. ‘About-40 percent is' made up-of ‘Platner golls,
about 30 percent’ of Ul soils, about 20 percehit-of Reéno-
hill ‘soils, and ‘thé remaining ‘10 percent of ‘mifiof¥- soils.

Platrier soilé Have a grayish-brown loim surface layer
and 2 ‘brown clay subsoilvThey aré’ undérlain'by h"ig_Kly
calcareous' ofd: alluvial ‘wash materials-dndare in ‘the
nearly lével high aress ‘of the associatiofi. v ol

"Ulm soiléhave a light'brownishigray lodm®surface
Jayer-asd a lpale-browmsilty clay and dlay subsoil. They
aré caloareous below a“depth: of 20:inches: Interbedded
shale is belowa depth of 40 inches in:many sréas: Ulm
soils-are-in- the more sloping ‘parts of thé association.
- Renohill soils--are similar to Ulm ‘soils;except that
bedrock is between depthsiof 20 and 38/inches. .- '~
. Also in this.association are Samsil, Shingle, and-Stone-
ham soils, Loamy alluvial land, and small areas of sand-
stone and gravel outcrops.

.. Much of the association is now cultivated, and a large

ated. Platner, Stoneham, Ulm, and

) s are suitable for cultivation. Good
dryland crops are raised most years. The crops respond
well to irrigation. Developing homesites is ifficult on
Samsil, Shingle, Renohill, and ‘Ulm soils, hecash these

| shale, or both, af o abovm=
depth of 4-feet. Protecting foundations is necessary: The
deeper, .more gently sloping soils’ are bettet for " this
use. Platrgr, Stoneham,

and Ulm soils give poox. support
for foundations and for road construction. Limatations of

percentage is irri
some . Renohill sol
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Figure 6.—Typical pattern of soils in the Platner-Ulm-Renohill association
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the soils for home sewerage systems with leaching fields
and wells are severe. The supply of gravel is limiteg in the
association.

Most areas of the association

are accessible by section-
line roads.

Descriptions of the Soils

In this section the soils of Adams County are described
in detail. The procedure is to describe first the soil series
and then the mapping units in that series. Thus, to get
full information on any one mapping unit, it is neces-
sary to read both the description of that unit and the
description of the soil series to which the unit belongs.

Eacﬁ soil series description contains a short narrative
description of a profile considered representative of the
series and a much more detailed description of the
same profile that scientists, engineers, and others can
use in_making highly technical interpretations. The
colors describeg are for.dry soil, unless otherwise noted.

Some of the terms used in the soil descriptions and
other sections are defined in the Glossary, in the “Soil
Survey Manual,” (5)* and some are defined in the sec-

*Italic numbers in parentheses refer to Literature Cited’, p; 70.

tion “How This Survey Was Made.” The approximate

acreage and propertionate extent of each soi mapped
are shown in table 1. At the back of this soil survey is

the “Guide to Mapping Units,” which lists the mapping

units in the county and shows the capability unit (irri-

gated, nonirrigated, or both), range site, and tree plant-

ing group each mapping unit is in, and the page where

each of these groups is described.

Adena Series

The Adena series is made up of well-drained, nearly
level to gently sloping soils on uplands. These soils
formed in wind-deposited loamy materials.

In a representative profile (fig. 7), the surface layer
is grayish-brown loam about 4 inches thick. It is non- -
caleareous. The upper part of the subsoil is dark-brown
heavy clay loam about 3 inches thick. Tt is noncalcareous.
The lower part of the subsoil is very pale brown silty
clay loam about 11 inches thick. It is highly calcareous
and contains much visible lime. The underlying material
i highly calcareous, very pale brown silty clay loam and
light-gray silt loam that extends to a depth of 60 inches
or more.

TABLE 1.—Approzimate acreage and proportionate extent of the soils

-Soil Acres | Percent Soil Acres | Percent
Adena loam, 0 to 3 percent slopes__________ ~-{ 18, 600 2.4 || Satanta loam, 1 to 3 percent slopes___________ 400 )
Adena loam, 3 to 5 percent slopes_. . ________. 2, 400 -3 || Shingle-Renohill loams, 5 to 25 percent slopes. 9, 100 1.0
Adena-Colby association, gently sloping_______ 67, 700 8.1 || Stoneham loam, 0 to 3 percent slopes. . _______ 1, 300 .2
Adena-Colby association, moderately sloping___| 35; 600 " 5.1 || Stoneham loam, 3 to 9 percent slopes . I 10, 600 1.3
Arvada loam, 0 to 3 percent slopes___________ 18, 800 2.3 || Terrace esearpments. .. ____.__________.______ 2, 300 .3
Ascalon loamy sand, 0 to 3 percent slopes____. 700 .1 || Terry fine sandy loam, 0 to 3 percent slopes.._. 800 1
Ascalon loamy sand, 3 to 5 percent slopes___ __ 1, 100 - I}l Terry fine sandy loam, 3 to 9 percent slopes__ 4,100 5
Ascalon sandy loam, 1 to 3 percent slopes_ ____ 43, 000 5.4 || Terry-Tassel-Ulm complex, 3 to 20 percent )
Ascalon sandy loam, 3 to 5 percent slopes._ ____ 17, 300 2.2 slopes.. ... ... 19, 700 2.5
Ascalon sandy loam, 5 to 9 percent slopes. ____ 7, 300 -9 || Terry-Vona-Tassel complex, 3 to 20 percent
Ascalon-Platner assoeiation_________ " ______. 7, 700 1.0 slopes__ _ ... 5,100 6
Ascalon-Vona sandy loams, 1 to 5 percent slopes.| 30, 900 4.0 || Truckton loamy sand, 0 to 3 percent slopes__ _ 10, 500 1.2
Blakeland loamy sand, 3 to 9 percent slopes___| 7, 600 -9 || Truckton loamy sand, 3 to 9 percent slopes__ .. 20, 800 2.7
Blakeland-Truckton association_ _____________ 12, 600 1.6 || Truckton sandy loam, 1 to 3 percent slopes____| 14, 000; 1.6
Colby loam, 5 to 20 percent slopes___________. 17, 100 2.2 || Truckton sandy loam, 3 to 5 percent slopes.___| 2, 800 3
Dacono loam, 0 to 1 percent slopes___________ 3, 100 -4 || Truckton sandy loam, 3 to 9 percent slopes__ . _ 6, 500 8
Dacono loam, 1 to 3 percent slopes__________. 400 ® Ulm logm, 1 to 3 percent slopes___.._.___.___. 3, 900 .4
Gravelly land-Shale outcrop complex_________ 2, 700 .3 1 Ulm loam, 3 to 5 percent slopes___ .. .________ 11, 400 1.4
Gulliedland_______________________________ 4, 500 -6 || Ulm loam, 5 to 9 percent slopes_.___________. 5, 200 .6
Heldt clay, 0 to 3 percent slopes._____________ 12, 000 1.3 [| Valent loamy sand, 1 to 9 percent slopes: __ _.. 2, 200 .3
Heldt clay, 3 to 9 percent slopes______________ 800 - 1|l Vona loamy sand, 0 to 3 percent slopes________ 4, 300 .5
Loamy alluvial land_____________________.__ 32, 900 4.1 1 Vona loamy sand, 3 to 9 percent slopes._.._____ 15, 700 1.9
Loamy alluvial land, gravelly substratum._.____ 2, 700 -3 || Vona sandy loam, 0 to 1 percent slopes__.._._. 4, 000 .5
Loamy alluvial land, moderately wet_.________ 12, 400 L 5 || Vona sandy loam, 1 to 3 percent slopes..___._. 3, 400 4
Nunn loam, 0 to 1 percent slopes.___________. 3, 500 .4 1l Vona sandy loam, 3 to 5 percent slopes________ 1, 400 2
Nunn loam, 1 to 3 percent slopes__..________. 12, 200 1.8 11 Vona-Ascalon loeamy sands, 3 to 9 percent slopes.| 4, 500 .6
Nunn clay loam, 0 to 1 percent slopes-..______ 3, 200 .4 || Weld loam, 1 to 3 pereent slopes. . _._._.._..._ 103, 500 13.0
Nunn clay loam, 1 to 3 percent slopes_________ 5, 100 -6 || Weld-Deertrail complex, 0 to 3 percent slopes__| 19, 000 2.4
Platner loam, 0 to 3 percent slopes____._______ 39, 800 5.0 )| Wetalluvial land-..________________________ 4, 000 .5
Platner loam, 3 to 5 peccent slopes____.______ 17, 100 2.1 || Wiley-Adena-Renohill complex, 3 to 20 percent
Renohiil loam, 1 to 3 percent slopes_ ... 700 .1 slopes._ . .. 29, 300 3.7
Renohill loam, 3 to 9 percent slopes___.______ 8, 400 1.2 Gravel pits_.._._._______________________ 1, 300 .2
Rough brokenland_________.______.___ . __ 500 .1 Lakes_.___ ... 3,700 5
Samsil clay, 3 to 20 percent slopes________.___ 2, 200 .3 Stream channels__________________________ 3, 400 4
Samsil-Shingle complex, 3 to 35 percent slopes.| 6, 300 .8 o
Sandy alluvial land_________________.._ 12, 400 1.5 Total . 800, 500 100. 0
Satanta loam, 0 to 1 percent slopes____._.___. 1, 100 .1

1 Less than 0.05 percent.
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Figure 7.=Profile of an Adena loam.

Adena soils absorb water at a moderate rate, and the
available water capacity is high. Permeability is slow,
and the entire soil is suitable for plant roots.

Representative profile of Adena loam, 8 to 5 percent
slopes, in an area of native grass, 25 feet east and 0.3
mile north of the southwest corner of section 6, T. 2 S.,
R. 57 W.:

Al—0 to 4 inches, grayish-brown (10YR 5/2) loam, dark
grayish brown (10YR 4/2) when moist; weak, thin,
platy structure to weak, fine, granular structure;
slightly hard, friable; neutral; abrupt, wavy bound-

ary.

B2t—4 to T inches, dark-brown (10YR 4/3) heavy clay loam,
dark brown (10YR 3/3) when moist; strong, fine,
prismatic structure parting to strong, medium to
fine, angular and subangular blocky structure; hard,
firm; continuous clay films on both faces of peds;
mildly alkaline; clear; smooth boundary.

B8ea—T7 to 11 inches, very pale brown (10YR 7/3) silty clay
loam, dark brown (10YR 4/3.5) when moist; weak,
coarse, prismatic gtructure parting to weak, medium,
subangular blocky structure; hard, friable; cal-
careons and contains lime visible as splotches; thin

[

patehy clay films on both faces of peds; moderately
alkaline; clear, smooth boundary. )
Olea—11 to 22 incheg, very pale brown (10YR 7/3) silty clay
loam, dark brown (10YR 3/3) when moist; very
weak, medinm, prismatic structure parting to me-
dium, coarse, subangular blocky structure; hard,
friable; calcareous and contains lime visible as
splotches; moderafely alkaline; clear, wavy bound-

ary.

C2—22 to %0 inches, light-gray (10YR 7/2) silt loam, brown
(10YR ©/3) when moist; massive; slightly hard,
friable; caleareous; moderately alkaline.

The A horizen ranges from 2 to 5 inches in thickness and
from light grayish brown to dark grayish brown in color.
The B2 horizon ranges from neutral to strongly alkaline.

Adena loam, 0 to 3 percent slopes (AcB).—This soil is
in the eastern two-thirds of the county. Surface runoff
is medium to rapid, and the hazard of water erosion is
moderate. Soil blowing is a severe hazard in unprotected -
areas. Included in mapping are small areas of Weld
loam in depressions. ‘ )

Most areas of this soil are cultivated. Many small
scattered areas have a cover of native grass that is
used for grazing. Capability unit IVe-3, nonirrigated;
Loamy Plains range site; tree planting suitability group

Adena loam, 3 to 5 percent slopes (AaC).—This soil has
the profile described as representative for the series.
Areas of this soil are irregular in shape and range from
20 acres to approximately 60 acres in size. Runoff is
rapid, the hazard of water erosion is severe, especially if
protective cover ig inadequate. Soil blowing is a severe
hazard in unprotected areas. Included in mapping are
some small areas of Colby soils.

Most areas of this-soil are cultivated. Many small
scattered areas are under native grass that is grazed.
Capability unit IVe-4, nonirrigated; Loamy Plains
range site; tree planting suitability group 1.

Adena-Colby association, gently sloping (AcC).—This
association congists of intermingled Adena, Colby, and
Wiley loams. Adena loam, 8 to 5 percent slopes, is the
dominant soil and makes up about 40 percent of the
association. It normally has slopes facing east and south-
east. Colby loam, 3 to 5 percent slopes, makes up about
30 {)ercent of the association. It is on ridgetops and
knolls that are more exposed to the wind. Wiley loam
is in slightly more sloping areas facing west to north;
it forms about 30 percent of the association.

Included in mapping, where the association is dis-
sected by drainageways, are small areas of Loamy allu-
vial Jand. ,

Soils of this mapping unit are suitable for dryfarming
if they are carefully managed. They are commonly used
for rangeland where they are adjacent to steep Colby
soils. Capability unit IVe—4, nonirrigated ; Loamy Plains
range site; tree planting suitability group 1.

Adena-Colby association, moderately sloping (AcD).—
This association is similar to Adena-Colhy association,
gently sloping, but occupies the more rolling parts of the
landscape. Also, it has a slightly lower percentage of
Adena soil and slightly higher percentage of Colby soil
In addition, the surface layer tends to be thinner and
lime is nearer the surface in most areas.

Adena loam makes up about 35 percent of this associa-
tion, Colby loam about 80 percent, and Wiley loam 25
percent.
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Included in mapping arve small aveas of Loamy allu-
vial land along narrow drainageways, some areas of
slickspots on the more sloping topography, and a few
small deposits of gravel that-commenly ave ‘underlain
by a reddish-coloved buried soil ‘vemmmit at depths of
3 to b feet. These inclusions make up the remaining 10
percent’ of the association. ' :

This -association 1s unsuitable for cultivation becanse
of slope and the hazards of soil blowing and water evo- -

sion. It 1s more suitable for grazing. Capability it
VIe-1, nonirrigated: Loamy Plains rvange site: tree
planting suitability eroup 1. :

Arvada Series

The Arvada series consists of well-drained, ncarly
level soils on terraces. These soils formed in stratified
materials laid down by water.

In a representative profile, the surface laver is light
brownish-gray, weakly calcareous loam about + inches
thick. The upper part of the subsoil is grayish-brown,
noncaleareous clav about 4 inches thick. The lower part
of the subsoil 1s light brownish-gray, slightly calcarcous
clay about 7 inches thick. Small amounts of salt crvstals
are visible. The underlying material is highly.caleareous,
salty, stratified, light brownish-gray sandy clay and

light-gray sandy loam that extends to a depth of 60

inches.

Arvada soils absorb water slowly. and the available.

water capacity is very low. Permeability is very slow.
Roots are confined mainly to the surface layer. There
are few roots below this layer, except for those of
alkali-tolerant plants.

Representafive profile of Arvada loam, 0 to'3 percent
slopes, in an area of grass, 1,200 feet north and 70 feet
. east of the southwest corner.of section 14, T.2 S., R. 61 W.:

A21—0 to 2 inches, light brownish-gray (10YR 6/2) loam,
dark grayish brown (10YR 4/2) when moist; weak,
fine, granular structure; slightly hard, very friable;
calcareous; mildly alkaline; abrupt, smooth bound-
ary.

A22—2 to 4 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 472) when moist;
weak, fine, granular structure; slightly hard, very
friable: noncalcareous; moderately alkaline; abrupt,
smooth boundary. .
to '8 inches, grayish-brown (2.5Y 6/2) clay. -dark
grayish brown (2.5Y 4/2) when moist; moderate,
medium, colutnnar structure with rounded tops, part-
ing to moderate, medium, subangular blocky strue-
ture; very hard, firm; continuous clay films,; non-
calcareous; moderately alkalipe: graduaal, smooth
boundary. ‘

B3cacs --8 to 13 inches, light brownish-gray (2.5Y 6/2) clay,
dark grayish brown (25Y 4/2) when moist: mod-
erate, medinm, prismatic structure parting to mod-
erate, medium, subangular blocky structure: very

B2t—4

hard, firm; thin patchy -clay films? calcareous and.
coutains small pockets of gypsam -erystals and other
strongly alkaline; gradual, smooth.

visible
boubhdary.

salts;

Cles—15 to 28 inches, light brownish-gray (2.5Y 6/2) sandy

clay, dark grayish brown (2.5Y 4/2) when moist:
very weak, medinm, subangular blocky structure;
very hard, firm; calcareous and contains small
pockets of gypsum crystals; very strongly~alkaline:

- abrupt, smooth boundary. S )
IIC2es—28 to 60 inches, light-gray (5Y 7/2) sandy loam,
olive gray (3Y 3/2) when moist; wmassive: slightly

hard, very friable; calcareous and contaius numerous
pockets of gypsum; strongly alkaline.

The A horizon ranges fréom 2 to 4 inches in thickness, from
light brownish gray to gray in color, and from loam to sandy
doqur in texture. The B herizon ranges from 6 to 26 inches in
“thickness. -

~ Arvada loam, 0 to 3 percent slopes (Ad8|.—This soil
1s_on- terraces along the drainageways of most larger
streamts. Areas of this soil .are 1rregular in shape and

vange from 10 to 140 acres in size. Surface runoff is

medium, and the hazard of water erosion is moderate.

Thcluded in mapping ave small -arcas of nearly level

Nunn soils, Most areas of this soil are used for grazing.
Capability unit VIIs-2, nonirrigated; Salt Flat range
site; tree planting suitability group 4.

“Ascalon Series

The Ascalon series consists of well-drained, nearly
level to moderately sloping soils on uplands. These soils
formed in loamy material containing varying amounts of
sand and .gravel. '

In a representative profile, the surface layer is brown
sandy loam about 6 inches thick. It is noncalcareous.
The upper part of the subsoil is brown sandy loam and
sandy clay loam about 15 inches thick. It is noncal-
careous. . The lower part of the subsoil is brown sandy
loam about 6 inches thick. It is highly calcareous and
contains much visible lime; The underlying material, at
a depth of 27 to 60 inches or more, is highly calcareous,
pale-brown fine sandy loam and very pale brown sandy
loam. : ‘
~ Ascalon soils absorb water at a moderate to rapid
rate, and the available water capacity is high. Perme-

~ ability .is moderate, and the entire soil. is suitable for

plant roots, _

Representative profile of Ascalon sandy loam, 1 to 3
percent slopes, in a cultivated field, 0.3 mile west and
100 feet north of the southeast corner of section 10, T.
1S, R. 65 W.: :

Ap—0 to G inches, brown (10YR 5/3) sandy loam, dark
brown (10YR 3/3) when moist; weak, fine, granular
structare ; soft, very friable; nonealcareous; neutral;
abruapt, smooth boundary.

B1—6 to 10 inches, brown (10YR 4/3) sandy loam, dark
brown (10XR 3/3) when moist; moderate, coarse,
subangular bloeky structure; hard, firm: very thin
patchy clay films on all ped faces: noncalcareous;
neutral : '¢lear, smooth boundary.

B2t—10 to. 21 inches, brown (10¥YR 4/3) sandy clay loam,
dark .brown (10YR 3/3) when moist; moderate to
strong, medium, prisinatic structure parting to mod-
erate, medium, angular and subangular blocky struc-
ture; very hard, firm; thin clay films on all ped
faces: noncalcareous; neutral; clear, smooth bound-
ary.

B3ch~-21 to 27 inches, brown (10YR 5/3) sandy loam, brown
(10YR 4/3) when moist; weak, coarse, prismatic
structure parting to  weak, medium, subangular
blocky structure; very hard, friable; thin patchy
elay films on all ped faces; calcareous, lime dissemi-
nated and in splotehes; moderately alkaline; clear,
stooth boundary. ‘ .

Clea-—-27 to 34 inches, pale-brown (10YR 6/3) fine sandy
toam, brown (10YR 5/8) when moist; massive; hard,
very friable; calcareous, moderate lime accumula-
tion, visible lime in finely divided forms: moderately
alkaline : clear, wavy boundary.

C2ca—34 to €0 inches, very pale brown (10YR 7/3) sandy
foam, pale brown (10YR 6/3) when woist; massive;



ADAMS COUNTY, COLORADO 11

bhard, very friable; calcareous and contains visible
lime in finely divided forms and streaks; strongly
alkaline.

The A horizon ranges from 3 4o 10 inches in thickness,
from grayish brown to brown in color, and from sandy loam
to loamy sand in texture. The B2 horizon varies in thickness
on different slopes; it ranges from 10 to 30 inches in thick-
ness and from brown to dark brown in color.

Ascalon loamy sand, 0 to 3 percent slopes (ArB).—This
soil has a profile similar to the one described as repre-
sentative for the series, but'it has a loamy sand surface
layer 3 to 10 inches thick. Runoff is slow, and the hazard
of water erosion is slight to moderate. Soil blowing is
a severe hazard.

This soil is used for irrigated and dryfarmed crops.
Capability unit Ille-5, irrigated, and IVe-9, nonirri-
gated; Sandy Plains range site; tree planting suitability
group 2. ‘

Ascalon loamy sand, 3 to 5 percent slopes (ArC).—This
soil has a profile similar to the one described as repre-
sentative for the series, but it has a thinner surface layer
and subsoil. Runoff is slow to medium, and the hazard
of water erosion is moderate. Soil blowing is a severe
hazard.

Included in mapping, near drainagewsays, are a few
small areas of Vona loamy sand, 3 to 9 percent slopes,
and Stoneham loam, 3 to 9 percent slopes.

This soil is mostly dryfarmed. Some areas are in native
grass. Many old fields have been reseeded to grass mix-
tures. Capability unit'IVe-7, nonirrigated ; Sandy Plains
range site; tree planting suitability group 2.

Ascalon sandy loam, 1 to 3 percent slopes (AsB).—This
soil has the profile described as representative for the
series. It is on upland ridges and benches. Areas are
generally irregular in shape and range from 40 acres
to 400 acres in size. Surface runoff is slow to medium,
and the hazard of water erosion is slight to moderate.
Soil blowing is a severe hazard in unprotected areas.

Included in mapping are small areas of Vona sandy
loam on slightly steeper ridges. Also included are a few
potholes, or small beds of intermittent lakes, that are
scattered throughout. ‘

Most areas of this soil are or have been cultivated. A
few areas remain in grass, and a few formerly culti-
vated fields have been reseeded to grass mixtures. Cap-
ability unit IIe-2, irrigated, and IITe-7, nonirrigated;
Sandy Plains range site; tree planting suitability group
2

Ascalon sandy loam, 3 to 5 percent slopes (AsC).—
This soil is in areas adjacent to the major streams of
the county, but it is onlly on the higher upland ridges
and side slopes. The areas are longer from south to
north than from east to west because they follow the
drainage pattern. This soil has a profile similar to the
one described as representative for the series, but it has
a thinner surface Yayer and subsoil. Surface runoff is
medium, and the hazard of water erosion is moderate.
Soil blowing is severe, especially if fields are left un-
protected. ,

Included in mapping are small areas of Vona sandy
loam that occupy the more sloping areas.

Most areas of this soil are or have been cultivated, but
some areas have a cover of native grass. Capability unit
ITTe-3, irrigated, and- IVe-7, nonirrigated; Sandy
Plains range site; tree planting suitability group 2.

Ascalon sandy loam, 5 to 9 percent slopes (AsD).—This
soil is on uplands near the edges of the breaks adjacent
to stream cgannels. This soil has a profile similar to the
one described as representative for the series, but it has
a much thinner surface layer and subsoil. The surface
layer ranges from 3 to 6 inches in thickness, and the
subsoil from 6 to 14 inches. Interbedded sandstone and
shale are at a depth of 4 or 5 feet In some areas.

Included in mapping are a few scattered areas of
Vona loamy sand and Stoneham loam near the steep
sandy breaks areas.

Much of this soil is cultivated and used for either dry
farming or irrigated farming, depending on the area in
the county where irrigation water is available. This 1s
good native rangeland. Capability unit IVe-2, irrigated,
and IVe-6, nonirrigated; gandy Plains range site; tree
planting suitability group 2.

Ascalon-Platner association (Atf.—Ascalon sandy
loam, 3 to 5 percent slopes, makes up about 60 percent
of this association and occupies the more sloping areas.
Platner loam, 0 to 3 percent slopes, makes up about 40

ercent and is in the gower lying or depressional areas.

ome drainages pass through the association, but otherg
tln'e blocked and form the beds of small intermittent
akes. :
Most areas of this association are cultivated and dry-
farmed. Small blowouts are commonly on the highest
ridge points and in some field corners, These soils also
are used for grazing. Ascalon sandy loam, capability
unit TVe-7, nonirrigated; Sandy Plains range site; tree
planting suitability group 2. Platner loam, capability
unit ITIc-1, nonirrigated ; Loamy Plains range site; tree
planting suitability group 1.

Ascalon-Vona sandy %oams, 1 to 5 percent slopes
(AvC).—Ascalon sandy loam, 1 to 3 percent slopes, makes
up 45 percent of this complex and occupies the smoother
and lower lying areas. Vona sandy loam, 3 to 5 percent
slopes, makes up 35 percent and normally is in the more
sloping parts of the landscape.

lf_)nclu ed in mapping are small areas of Ascalon loamy
sand and Vona loamy sand, which make up the remain-
in%[% percent. ‘ ,

fost areas of this complex are cultivated and dry-
farmed. Some areas are used for grazing. A few small
blowouts are on the higher ridge points. The major
crops are small grains and feed for livestock. Capability
unit IVe-7, nonirrigated; Sandy Plains range site; tree
planting suitability group 2. )

Blakeland Series

The Blakeland series consists of somewhat excessively
drained, gently sloping to moderately sloping soils on
uplands. These soils formed in wind- and water-worked
sandy material. i

In a representative profile, the surface layer is gray-
ish-brown loamy sand about 5 inches thick. It is non-
caleareous. The next layer is brown sandy loam, about
4 inches thick, that is noncalcareous. The underlying
material, from a depth of about 9 inches to 60 inches or
more, is noncalcareous, brown leamy sand and pale-
brown sand.

Blakeland soils absorb water rapidly; and the available
water capacity is low. The entire profile becomes un-
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usually hard as it dries. When dry,‘ these soils hold a-
nearly vertical bank. Permeability is rapid, and the
entire soil is suitable for flant roots.. = '

Representative profile of Blakeland loamy sand, 3 to
9 percent slopes, in an area of grass, 1,000 feet south
and 30 feet west of the northesst corner of section 2,
T.18, R. 59 W.:

Al—0 to 5 inches, grayish-brown (10YR 5/2) loamy sand,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, granular structure; slightly hard, very
friable; neutral; clear, smooth boundary.

AC—5 to 9 inches, brown (10YR 5/3) loamy sand, dark
brown (10YR 3/3) when moidt; very weak, medium,
subangular blocky structure; very hard, very fri-
able; neutral; clear, smooth boundary.

C1—9 to 15 inches, brown (10YR 5/3) loamy sand, dark
brown (10YR 4/3) when moist; massive; very hard,
friable; neutral; gradual, smooth boundary.

G2—15 to 60 inches, pale-brown (10YR 6/3) sand, dark
brown (10YR 4/3) when moist; massive; hard,
friable; neutral; gradual, smooth boundary.

The A horizon ranges from about 5 to 9 inches in thick-
,ness and from grayish brown to dark grayish brown in color.
Blakeland loamy sand, 3 to 9 percent slopes (BoD}.—

This soil is on uplands. It has the profile described as
representative for the series. Surface runoff is medium
to slow. The hazard of soil blowing is severe. Most
areas of this soil are used for range or are in old culti-
vateéd fields that have been reseeded to grass. The soil
is not suitable for cultivation. Capability unit VIe-5,
nonirrigated; Deep Sand range site; tree planting suit-
ability group 3. :
Blakeland-Truckton association (Bf).—Blakeland
loamy sand, 3 to 9 percent slopes, makes up at least 60
percent of this association, It is generally in areas of

semidune relief, though it also is on long, narrow ridges. -

Truckton loamy sand, 3 to 9 percent slopes, makes up
20 to 40 percent of mapped areas. It is depressional -or
has the more gentle slopes. ‘

Included in mapping are some small areas of Valent
loamy sand and Loamy alluvial land.

The hazard of soil blowing generally is modetrate, but
it is very severe in places if adequate cover is not main-
tained. Small areas have been severely affected by soil
blowing, and small blowouts have formed in places.

This association is used for rangeland and was
mapped only in areas that exceed 100 acres in size.
Consequently, all areas have a cover of native grass.
The soils are not suitable for cultivation. Capability
unit VIe-5, nonirrigated; Deep Sand range site; tree
planting suitability group 3.

Colby Series

The Colby series consists of well-drained, moderately
sloping to strongly sloping soils on uplands. These soils
formed in wind-deposited loamy material. ,

In a representative profile, the surface layer is brown
loam about 5 inches thick. Tt is calcareous. The next
layer is pale-brown, highly calcareous loam about 8
inches thick. This is underlain, to a depth of about 56
inches, by pale-brown, highly calcareous loam. Between
depths of 56 to 60 inches is light yellowish-brown,
highly calcareous sandy clay loam.

SOIL SURVEY

Colby soils absorb water at a moderate rate, and the
avallable water capacity is high.- Permeability is mod-
erate, and the entire soil is suitable for plant roots.

Representative profile of Colby loam, 5 to 20 percent, -
slopes, in a cultivated field, 800 feet south and 190 feet
west of northeast corner of section 36, T.3S.,R. 66 W.:

Ap—0 to 5 inches, brown (10YR 5/3) loam, dark brown
(I0YR 4/3) when moist; very weak subangular
blocky structure parting to weak, fine, granular
structure; soft, very friable; calcareous; moderately
alkaline; abrupt, smooth boundary.

Clca—5 to 13 inches, pale-brown (10YR 6/3) loam, brown

‘ (10YR 5/3.5) when moist; weak, coarse, subangular
bloeky structure; slightly hard, friable; calcareous
and contains lime disseminated and in streaks and
splotches; moderately alkaline; clear, smooth bound-

ary.

C2—13 to 48 inches, pale-brown (10YR 6/3) loam, brown -
(10YR 5/3) when moist; massive; slightly hard,
friable; calcareous; moderately alkaline; gradual,
smooth boundary. :

C3—48 to 56 inches, pale-brown (10YR 6/3) fine sandy loam,
brown (10YR 5/3) when moist; massive; slightly
hard, friable; caleareous; moderately alkaline;
abrupt, smooth boundary.

I1C4—56 to 60 inches, light yellowish-brown (10YR 6/4)
sandy clay loam, yellowish brown (10YR 5/4) when
moist; massive; hard, firm; calcareous; moderately
alkaline. : '

The A horizon ranges from loam to very fine sandy loam,
from 3 to 5 inches in thickness, and from grayish brown to
brown in color. The IIC horizon is absent in some places.

Colby loam, 5 to 20 percent slopes (Cbt).—This soil is
on uplands. The areas are irregular in shape and range
from a few acres to about 100 acres in size. Surface run-
off is rapid, and the hazards of soil blowing and water
erosion are severe in unprotected areas. Included in map-
ping are some small areas of Adena loam.

About half the acreage of this soil is cultivated, and
about half is in grass. The cultivated areas are mostly
part of large farming operations and are farmed with
larger areas of Adena and Weld soils. Many old fields
have been abandoned and reseeded to grass. Capability
unit VIe-2, nonirrigated ; Loamy Slopes range site; tree
planting suitability group 1.

Dacono Series

The Dacono series consists of well-drained, nearly
level soils on terraces. These soils formed in loamy allu-
vium that overlies sandy and gravelly alluvial materials.

In a representative profile, the surface layer is grayish-
brown and dark grayish-brown loam about 9 inches
thick. It is noncalcareous. The upper part of the subsoil
is grayish-brown clay about 8 inches thick. It is non-
calcareous. The lower part of the subsoil is light brown-
ish-gray sandy clay loam about 5 inches thick. It is
calcareous, and much of the lime is visible as white
splotches. The underlying material begins at a depth of
about 22 inches. The upper part is calcarcous, brown
coarse sandy clay loam and coarse loamy sand that con-
tains about 10 percent fine and medium gravel. Below
a depth of 35 inches, the underlying material is loose,
light-brown sand and gravel.

Dacono soils absorb water slowly, and their available
water capacity is moderate. Permeability is slow. The
soils are suitable for roots to a depth of about 24 inches.

.
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Representative profile of Dacono loam, 0 to 1 percent
slopes, in a cultivated field, 0.2 mile south and 155 feet
W;St of the northeast corner of section 13, T. 1 S., R.
67 W.:

Apl—0 to 5 inches, grayish-brown (10YR '5/2) loam, very
dark grayish brown (10YR 8/2) when moist; weak,
medium, subangular bloeky structure parting to mod-
erately fine, granular structure; slightly hard, fri-
able; nonecalcareous; neutral; clear, smooth bound-
ary.

Ap2—5 to 9 inches, dark grayish-brown (10YR 4/2) heavy
loam, (10 percent fine gravel), very dark grayish
brown (10YR 3/2) when moist; weak, moderate,
subangular blocky structure; slightly hard, friable;
noncalecarecus; neutral; clear, smooth bhoundary.

B2t—9 to 17 inch¢s, grayish-brown (10YR 5/2) clay, dark
grayish brown (10YR 4/2) when moist; moderate,
medium, prismatic structure parting to strong, fine,
angular and subangular blocky structure; moderate
continuous clay films on all peds; very hard, firm;
noncaleareous; mildly alkaline; clear, wavy bound-
ary.

B3ca—17 to 22 inches, light brownish-gray (10YR 6/2) sandy
clay loam, dark grayish brown (10YR 4/2) when
moist; weak, medium, subangular blocky structure;
hard, very friable; calcarecus and contains calcium
in splotches and disseminated ; moderately alkaline;
clear, wavy boundary.

C1—22 to 26 inches, brown (10YR 5/3) coarse sandy clay
loam (10 percent fine and medium gravel), dark
brown (10XR 4/3) when moist; massive to weak,
medium, subangular blocky structure; slightly hard,
friable; caleareous; moderately alkaline; clear, wavy
boundary:

C2—26 to 35 inches, brown (7.5YR 5/3) very coarse loamy
sand (10 percent fine gravel), dark brown (T.5YR
4/3) when moist; massive; hard, very friable; cal-
careous; moderately alkaline; clear, wavy boundary.

11C3—35 to 60 inches, light-brown (7.5YR 6/4) sand and
gravel, dark brown (7.5YR 4/4) when moist: single
grain ; loose; calecareous; moderately alkaline.

The A horizon ranges from 5 to 10 inches in thickness, from
grayish brown to dark grayish brown in color, and from
loam to clay loam in texture, The B horizon ranges from
8 to 18 inches in thickness. Depth to calcareous material
ranges from 8 to 20 inches. Depth to unconsolidated sand
and gravel is 20 to 36 iuches:

Dacono loam, 0 to 1 percent slopes (DaAl—This soil
has the profile described as representative for the series.
It contamns 5 to 15 percent gravel in the surface layer
and subsoll, and it has a sand and gravel layer between
depths of 20 and 40 inches. Runoft is slow. The hazard
of water erosion is slight, but the hazard of soil blow-
ing is moderate if fields are not protected by crops or
residue, Included in mapping are some small areas of
Satana loam and a few small gravel spots.

Nearly all of this soil is cultivated and irrigated. The
soil is easy to till and is well suited to truck farming
(fig. 8). Capability unit IITs-2, irrigated; not placed in
a range site; tree planting suitability group 1.

Dacono Ioam, 1 to 3 percent slopes (DaB).—This soil
has a profile that is similar to the one described as rep-
resentative for the series, but it has a thinner surface
layer and subsoil. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate in unprotected fields.

Most of the soil is cultivated and irrigated. Some of
the steeper areas are used for irrigated pasture. Cap-
ability unit ITIe-2, irrigated; not placed in a range site;
tree planting suitability group 1.

Figure §.=Intensive truck farmiig on Davone soils

Deertrail Series

The Deertrail series consists of well-drained, nearly
level soils on uplands. These soils formed in wind-de-
posited loamy material. In Adams County, they oceur
only in a complex with Weld soils.

In a representative profile, the surface layer is light
grayish-brown very fine sandy loam and loam about
9 inches thick. It is noncalcareous. The upper part of
the subsoil is brown and light brownish-gray clay about
12 inches thick. It is noncalcareous. The lower part of
the subsoil is very pale brown silty clay loam about 11
inches thick. It 1s Eighly calcareous, and much of the
lime is visible as streaks and spots. The underlying ma-
terial, below a depth of 32 inches, is highly calcareous,
very pale brown loam. '

Deertrail soils absorb water slowly, and the available
water capacity is very low. Permeability is slow. Roots
are confined mostly to the surface layer, and only a
fe roots are in the subsoil.

Representative profile of a Deertrail very fine sandy
loam having a slope of less than 1 percent, in an area
of grass, 1,800 feet south and 75 fect west of the north-
east corner of section 12, T. 3 S, R. 57 W.:

A2-0 to 5 inches, light brownish-gray (10YR 6/2) very fine
sandy loam, dark grayish brown (10YR 4/2) when
moist: weak, fine, platy structure parting to weak,
fine, granular structure; soft, very friable; noncal-
careous; neutral; abrupt, smooth boundary,

A&B—5 to 9 inches! light brownish-gray (10¥R 6/2) loam,
dark grayish brown (10YR 4/2) when moist; weak,
fine, prismatic structure parting to moderate, me-
dium, subangular blocky structure; hard, friable;
thin patchy clay films; bleached sand grains on sur-
face of peds: noncalcareous ; mildly alkaline; abrupt,
smooth boundary.

B21t—9 to 17 inches, hrown (10YR 5/3) clay, dark grayish
brown (10YR 3.5/2) when moist; strong, medium,
columpar structure parting to strong, fine, angular
blocky structure; very hard, firm; thin continuous
clay films; noncalcareous; moderately alkaline;
gradual, smooth boundary.

B22t—17 to 21 inches, light brownish-gray (10YR 6/2) clay,
dark grayish brown (10YR 4.5/2) when moist; mod-
erate, medium, prismatic structure parting to mod-
erate to strong, fine, angular and subangular blocky
structure; very hard, firm; thin -continuous clay
fllms; caleareous; very strongly alkaline; clear,

: smooth boundary.

B3ca—21 to 32 inches, very pale brown (10YR 7/3) silty

clay loam, brown (10YR 5/3) when moist; weak,
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fine, prismatic structure parting to moderate, me-
dium and fine, subangular blocky structure; .hard,
friable; thin patchy clay filme; ealcareous and:con-
taing lime visible as spots and stréfks; very strongly
alkaline; gradual, smooth boundary. - -
Cca—32 to 60 inches, very pale browm- (10YR 7/3) loam,
brown (10YR' 5/3) when moist; weak, medium, sub-
angular bloeky structure; hard,” friable; caleareous
aﬁ:l ﬁontains Hme streaks and spots; very strongly
alkaline. - :

The A horizon ranges from 4 to 8 inches in thickness, from
light brownish gray to light gray in color, and from beavy
fine sandy loam to loam in texture. The B horizon ranges
from 12 to 24 inches in thickness. : ' .

Gravelly Land-Shale Oﬁtcrop Complex

Gravelly land-Shale outcrop complex (Gr) consists of
steep, very steep, and hilly land types. The areas are
irregular in shape, but generally they are elongated,
extending in a north and south direction, and are rough-
ly parallel to the river channels. The areas range from
20 to 300 acres in size. - :

The complex consists of ‘very shallow, clayey soils
and raw shale that are overlain by a disecontinuous layer
of gravel deposits 4 inches to many feet thick. These
deposits are old enough that some soil is forming in
places within the gravelly cap layer. Little if any soil
1s forming in the shaly exposed areas, much of which
1s eroding by moderate soil blowing and water action.
Some areas contain steep colluvium of mixed materials.

Most of this complex is unsuitable for any farm use
except limited grazing in selected areas. A sparse stand
of western wheatgrass and blue grama covers some of
the least eroded shaly soils, and blue grama, sand
dropseed, Indian ricegrass, and some little bluestem
are in the gravelly areas. Saltbush is in some places.
Some areas that contain steep colluvium are used gto
produce hay if irrigation water is available. All of this
complex is subject to severe erosion.

Some areas of this complex are being developed for
homesites, but care should be used in construction be-
cause of the high shrink-swel properties (bentonitic) of
some of the shale materials. Alse present are corrosive
salts that, with an addition of water, set up hvdrolvsis
conditions that can destroy buried metal pipe. The high
shrink-swell ‘properties are hazardous to foundations,
street locations, and all concrete or:-brick structures. The
best building sites are in areas that contain the thickest
layers of gravel. Certain areas provide fair to good loca-
tions for sand and gravel pits, but the supply in most
places is limited. Capability unit VIIs-5, nonirrigated;
tree planting suitability group 4. Gravelly land, Grayel
Breaks range site. Shale outerop, Shale Breaks range
site.

Gullied Land

Gullied land {Gu) is in steeper upland swales throughout
the county. The areas are elongated in shape and follow
the swales. Although they can extend in any direction,
most of them extend down the swale-in westerly, north-
westerly, and northerly directions. The areas range from
40 to 400 acres in size. ‘

Areas mapped as this land type contain only a few
inclusions, for generally the areas appear as gullied

~up the swale thro

spots in the landscape. A few small areas of Samsil and
Sﬁlingle soils are between the more severely eroded and
gullied areas. B

Gullied land was formed by concentrated runoff that
progressed down the swales when little or no vegetation
was on the surface. Headcuts started at the lower end
of the swales, generally in shaly soils, then progressed
h interbedded shale and soft sand-
stone. Eventually the gullying extended into the higher
lying silty mantle, where it became much more rapid
and widespread.

Natural revegetation has started in some protected
areas where diversion dikes have been built or where
the overlying silty soils have been kept out of cultiva-
tion. Native grasses are healing the scars, but Gullied
land is steep and rough, and it still shows evidence of .
some erosion, mostly slips or catsteps. Among the grasses
taking over are western wheatgrass, blue grama, side-
oats grama, sacaton, and little bluestem.

Potentially, this land type is most suitable as grass-

“land. The hazard of water erosion is severe, and that

of soil blowing is moderate to severe. Capability unit
VIIe-1, nonirrigated; not placed in a range site; tree
planting suitability group 4. '
Heldt Series
The Heldt series consists of well-drained, nearly level
to moderately sloping soils on terraces. These soils
formed in clayey alluvial material. o
In a representative profile, the surface layer is light

brownish-gray clay ahout 5 inches thick. It is noncal-
careous. The subsoil is light brownish-gray clay about

- 27 inches thick. It is noncalcareous in the upper 9 inches

and slightly calcareous in the lower part. Also, a few

spots and streaks of salt are visible in the lower part.

he underlying material, below a depth of 32 inches, is
light-gray and light brownish-gray silty clay loam in
the upper part and very pale brown sandy clay loam
and sandy E)am in the Jower part. It extends to a depth
of 80 inches and is slightly calcareous.

Heldt soils absorb water rapidly when dry because
of the large cracks, but as the soil swells, water absorp-
tion becomes very slow. The available water capacity
is high. Permeability is slow, and the entire soil is
suitable for plant roots.

Representative profile of Heldt clay, 0 to 3 percent
slopes, in a cultivated field, 0.3 mile north and 40 feet
east of the southwest corner of section 36, T. 2 S., R.

61 W.:

Ap—O to 5 inches, light brownish-gray (2.5Y 6/2) clay, dark
grayish brown (2.5Y 4/2) when moist; blocky or
thick platy. struecture parting to moderate, medium
and fine, granular structure; hard, firm; noncalcare-
ous; moderately alkaline; clear, sinooth houndary.

B21—5 to 14 inches, light brownish-gray (2.5Y 6/2) clay,
dark grayish brown (2.65Y 4/2) when moist; weak,
coarse, prismatic and subangular pressure faces or
slickensides; cracks are more than 1 centimeter
wide; very hard, very firm; noncaleareous; moder-

. ately alkaline; clear, smooth boundary. )

B22—14 to 22 inches, light brownish-gray (2.5Y 6/2) clay,
dark grayish ‘brown (25Y 4/2) when moist; weak,
coarse, prismatic and subangular blocky structure;
extremely hard, very firm; pressure faces or slicken-
sides; calcareous; moderately alkaline; gradual,
smooth boundary.
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B3—22 to 32 inches, light brownish-gray (25Y 6/2) elay,
dark grayish brown (2.5Y 4/2) when moist; weak,
medium, subangular blocky structure; extremely
hard, very firm; pressure faces or slickensides; salt
spots and streaks; caleareous; moderately alkaline;
gradual, smooth boundary.

0—32 to 40 inches, light-gray (2.5Y 7/2) and light brownigh-
gray (2.5Y 6/2) silty clay loam, light brownish gray
(2.5Y 6/2) and grayish brown (2.5Y 5/2) when moist;
very weak, medium, subangular blocky structure;
hard, firm; caleareous; moderately alkaline; clear,

_ smooth boundary.

IIC2—40 to 60 inches, very pale brown (10YR 7/3) sandy
clay loam, brown (10YR 5/3) when moist, stratified
with very pale brown (10YR 8/8 or 7/3) sandy loam,
brown and pale brown (10YR 6/3) when moist;
massive; hard, friable; calcareous; moderately alka-
line, —

The A horizon ranges from 3 to 7 inches in thickness, from
gray to light brownish gray in color, and from clay to clay
Toam in texture. The B horizon ranges from 16 to 30 inches
in thickness.

Heldt clay, 0 to 3 perecent slopes (HIB).—This soil has
the profile described as representative for the series. 1t
is on terraces along some of the major streams in the
county. Surface runoff is medium to slow, and the hazard
of water erosion is slight. Included in mapping are small
areas of Nunn loam and Arvada loam. Most areas of
this soil are cultivated and irrigated (fig. 9). Capability
unit TITs-1, irrigated, and TVs-8, nonirrigated; Clayey
Plains range site; tree planting suitability group 4.

Heldt clay, 3 to 9 percent slopes (HID).—This soil is
on terraces and benches along most of the major drain-
ageways in the county. The areas are long and narrow
and are parallel to streams. Surface runoff is medium
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to rapid, and the hazard of water erosion is moderate to
severe. The hazard of soil blowing is slight. In places
this soil is underlain by sand or sand and gravel below
a depth of 40 inches, and these areas are subject to
streambank cutting from floods or fluctuating stream-
flow. Near the steeper edges of drainageways, this soil
is subject to gullying when the flow of water is con-
centrated. This soil has a profile similar to the one
described as representative for the series, but it has
a thinner surface layer. Because it is steeper and more
erodible, this soil is more difficult to farm than the less
sloping Heldt soil.

Included in mapping, in some areas, are small areas
of sandy deposits and a few areas of steeper, clayey soils
on terrace edges or old cutbanks.

Some areas of this Heldt soil have been used for dry
farming, but most areas have been reseeded to grass.
Under irrigation, some of the more gently sloping areas
can be used for alfalfa and pasture grasses. Capability
unit IVe-1, irrigated, and VIe-3, nonirrigated; Clayey
Plains range site; tree planting suitability group 4.

Loamy Alluvial Land

Loamy alluvial land is mapped in three unmits in
Adams County—Loamy alluvial land; Loamy alluvial
land, gravelly substream; and Loamy alluvial land,
moderately wet. . o

Loamy alluvial land (lv) is in drainageways throughout
the county. It is mainly in the long drainageways within
areas of deep silty deposits in the eastern half of the

Figure f—Sugar beets growing on Ieldt soils. Irrigalion waier must tie applied carelully.

At-2u0—r——32
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county. Slopes are less than 3 percent. Some areas are
broad in the larger and more gently sloping drainage-
ways, such as the Badger, San Arroyo, and Muddy
Creeks, and in places on the South Platte River: All are
subject, in varying degrees, to flooding from adjacent
slopes and main stream channels. Included in mapping
are small areas of Satanta loam, Nunn loam, and Sandy
izlh:ivia,l land and some very small areas of Wet alluvial
and. :

The surface layer is commonly dark-colored loam
or clay loam about 6 to 10 inches thick. It is normally
noncalcareous. In places sandier materials have been
deposited unevenly on the surface by floodwaters. The
underlying material is stratified loam, silt loam, and
clay loam and contains varying amounts of fine sand,
sand, and fine gravel. It is 20 to more than 80 inches
thick, is brown to dark brown, and in places has weak
structure. It is normally calcareous. Sand or sand and
gravel, stratified with thin lenses of silt and loam, are
in some places below a depth of 36 inches.

The soils of this land type absorb water at a moderate
rate, and their available water capacity is high. They
are normally well drained. Natural fertility is high.
The surface layer is easy to- work, but the ‘hazard of
water erosion is very severe in all cultivated areas be-
cause gullies form easily if fields are not proteeted from
flooding. Broad areas, more than 200 feet wide, are
suitable for dryland cultivation and are less subject to
gully erosion.

Most of this land type is in native grass or in pasture
that has been improved by the use of check dams and
water spreading. I1)\Iative grasses include western. wheat-
grass, blue grama, and switchgrass. A few areas of suit-
able size are used to produce winter wheat, barley, and
forage sorghums.. Capability unit VIe-1, nonirrigated;
Overflow range site; tree planting- suitability group 5.

Loamy alluvial land, gravelly substratum (lv) eccurs -
as small areag in major drainageways. It is a principal

source of gravel. Nearly all areas.are subject to flooding
from streams, and the floods often are damaging.

The soils are shallow and stratified. The strata are

of moderately coarse textured to modeérately fine tex-
tured material that is underlain by river sand and
%ravel. In some places the soils. are slightly influenced
y soluble salts. R
The soils of this land type absorb water at a rapid
to slow rate. The available water capacity is low, but

many areas have a high water table that is beneficial *
- in Nunn soils that have a .clay loam surface layer, and

to plant growth. . )
Much of this land type is cultivated and irrigated.
The principal crops are truck -crops adapted to' the
area, mainly celery, melons, sweet corn, tomatoes, lettuce,
carrots, onions, and cabbage. The best growing conditions
can be maintained if thHe normal water table is con-

trolled so that it remains at a depth of 10 to 20 inches.
below the surface during the growing season. QOther ir-

rigated crops include pasture mixtures that require some
irrigation but are partly sustained by the water table
in the gravel layers. .
Some of this land type is in native grass, mainly
western wheatgrass, saltgrass, blue grama, and switch-
grass. The wetter areas produce sedges, rushes, and cat-
tails. This vegetation is largely sustained by the natural
water table and by flooding. Little irrigation is needed.

‘material,

Capability unit IVw-1, irrigated; not placed in a range
site; tree planting suitability group 5.

Loamy alluvial land, moderately wet (Lw} is in many
drainageways throughout the county. It is predominantly
in the broader dralnageways that have a high water
table and that formerly had poor drainage. The areas
are broad in the larger and more gently sloping drain-
ageways, especially in the South Platte River bottom.
All are subject to damage, in varying degrees, by flood-
ing from adjacent slopes and main stream channels.
Included in mapping are small areas of Nunn loam,
Satanta loam, W};t alluvial land, and Loamy alluvial

- land, gravelly substratum.

The soils are moderately deep, ranging from 20 to 36
inches in depth, over unconsolidated sand and gravel.
They are dark-colored loam to clay loam in texture
and generally are stratified. They are normally noncal- -
careous, but they are moderately influenced by soluble
salts in places. Thin lenses of sand, silt, or fine gravel
may be In any of the layers.

The soils of this land type absorb water at a moderate
to slow rate, and the available water capacity is high.
Artificial drainage is generally needed to grow crops.
Natural fertility is high, but under the intensive man-
agement used on these soils, artificial supplements are
needed.

Most of this land type. is irrigated. In these areas,
crops such as sugar beets, corn, small grains, and vege-
tables can be grown. Alfalfa and irrigated pasture are
well adapted. %restern'.wheatgrass‘, saltgrass, blue grama,
and switchgrass are grown in some areas. Capability unit
IIIw-1, irrigated; not placed in a range site; tree plant-
ing suitability group 5.

Nunn Series

* The Nunn series consists of well-drained, nearly level
soils' on terraces. These soils: formed in loamy alluvial
In a representative proefile, the surface layer is gray-
ish-brown loam about 6-inches thick. It is noncalcareous.
The subsoil is dark grayish-brown and grayish-brown
clay about 17. inches thick. It is noncalcareous. The
underlying - material,- below a depth of 23 inches, is
light yellowish-brown and grayish-brown leam and silt
loam. It is highly caleareous and stratified. '
Nunn soils absorb water at a moderate rate, and the
available water capacity is high. Permeability is slow

it is moderately slow in those-that have a loam surface

“layer. The entire soil is suitable for plant roots.

_ Representative profile .of Nunn loam, 1 to 3 percent
slopes, in an.area of grass, 1,500 feet east and 2,540 feet
north of the southwest corner of section 36, T. 8 S., R.
65 W.:

Al1—0 to 6 inches, grayish-brown {10YR 5/2) loam, very dark
grayish brown (10YR 3/2) when moist and crushed;
weak; fine, granular strueture ; friable ; noncalcareous;
neutral; clear, smooth boundary. .

B1-—6 to 9 inches, dark grayish-brown (10YR 4/2) light clay
‘loam, very dark grayish brewn (10YR 3/2) when
moist; weak, coarse, prismatic structure parting to
weak, medium, subangular blocky structure; slightly

- hard, friable; thin patchy elay films on all faces of
peds ; noncalcareous ; neutral ; clear, smooth boundary.
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B21t—9 Lo 18 inches, dark grayish-brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) when moist;
moderate, medium, prismatic structure parting to
moderate to strong, medinm, subangular blocky -struc-
ture; very hard, firm; continuous clay films; non-
calcareous; mildly alkaline; clear, smooth boundary.

B22t—18 to 23 inches, grayish-brown (10YR 5/2) clay, dark
brown (10YR 4/3) when moist; moderate to strong,
medium, prismatic structure parting to strong, med-
ium, angular and subangular blocky structure; very
hard, firm; continuous clay films on all peds; non-
calcareous; mildly alkaline; clear, smooth boundary.

Clca-—28 to 44 inches, light yellowish-brown (10YR 6/4)
loam, dark yellowish brown (10YR 4/4) when moist;
massive; very hard, friable; calcareous and contains
lime disseminated and lime mycelia visible; mod-
erately alkaline; gradual, smooth boundary.

C2ca—44 to 60 inches, grayish-brown (10YR 5/2) silt loam,
dark grayish brown (10YR 4/2) when moist; mas-
sive; hard, friable; caleareous and contains lime
mycelia ; moderately alkaline. (This layer is variable,
contains sandy lenses, and in places shows evidence
of former poor drainage and stratification typical of
old alluvium).

The A horizon ranges from 4 to 8 inches in thickness, from
grayish brown to dark grayish brown in color and from heavy
fine sandy loam to clay loam in texture. The B horizon ranges
from 10 to 30 inches in thickness. Some areas have gravel
and sand below a depth of 40 inches. _

Nunn loam, 0 to 1 percent slopes (NIA).—This soil is on
stream terraces along most of the major drainageways
in the county. The areas are irregular in shape and
range from about 10 acres to 100 acres in size. Surface
runoff is slow, and the hazard of water erosion is slight.
The hazard of soil blowing is moderate in cultivated
fields without protective cover. This soil has a profile
similar to the one described as representative for the
series, but it has a thicker surface layer and subsoil
and is less susceptible to erosion. Included in mapping
are small areas of Satanta and Dacono soils and Loamy
alluvial land.

All of this soil is cultivated and irrigated. It is easy

to work and is well suited to all adapted crops. Capa-
* bility unit I-1, irrigated; not placed in a range site;
tree planting suitability group 1. .

Nunn loam, 1 to 3 percent slopes (NiB).—This soil has

the profile described as representative for the series.

It is on old stream terraces. The areas are irregular.

in shape and range from 10 acres to 80 acres in size.
Surface runoff is medium, and the hazard of erosion is
slight to moderate. In places concentrations of runoff
can cause gullying in unprotected fields. In some areas,
stream overflow 1s a hazard to growing crops because
of washing and silt deposition. Included in mapping
arc small areas of Satanta and Dacono soils and very
small areas of Heldt soils.

Most areas of this soil are cultivated, and many are
irrigated. Some areas are dryfarmed, and some are in
native grass. Capability unit TTe-1, irrigated, and ITIc-
1, nonirrigated ; Loamy Plains range site; tree planting
suitability group 1.

Nunn clay loam, 0 to'1 percent slopes (NuA).—This
soil is on river terraces throughout most of the county.
The areas are irregular in shape and tend to be longer
north and south than east and west. Runoff is slow,
and the hazard of water erosion is slight. Included in
mapping are small areas of -Satanta and Heldt soils.
All of this soil is cultivated and irrigated. Capability

unit ITs-1, irrigated; not placed in a range site; tree
planting suitability group 1.

Nunn clay loam, 1 to 3 percent slopes (NuB).—This
soil is on stream terraces along major streams of the
county. The areas are long and narrow and roughly
ﬁaral el to stream channels. Runoff is medium, and the

azard of water erosion is ‘moderate. Soil blowing
can be controlled by providing adequate cover. This
soil has a profile similar to the one described as rep-
resentative for the series, but it has a more clayey sur-
face layer and a thinner subsoil.

Most areas of this soil are cultivated, and many
are irrigated. Some areas are dryfarmed, and some are in
native grass and used for grazing. Capability unit ITe-1,
irrigated, and ITTs-3, nonirrigated; Clayey Plains range
site; tree planting suitability group 1.

Platner Series

The Platner series consists of well-drained, nearly level
to gently sloping soils on uplands. These soils formed
in old alluvium.

In a representative profile, the surface layer is gray-
ish-brown loam about 9 inches thick. It is noncal-
careous. The upper part of the subsoil is brown clay
about 9 inches thick. It is noncalcarcous. The lower
part of the subsoil is light-gray clay loam about 10
inches thick. It is highly calcareous, and part of the
lime is visible as splotches. The underlying material,
below a depth of 28 inches, is very pale brown loam that
is highly calcareous. At a depth of about 49 inches,

‘it is a white and very pale brown sandy loam that is

highly calcareous and contains some fine gravel.

Platner soils abeorb water slowly, and the available
water capacity is high. Permeability is slow, and the
entire soil is snitable for plant roots.

Representative profile of Platner loam, 0 to 3 percent
slopes. in a cultivated field. 2.500 feet east and 155 feet
soufvler of the northwest corner of section 29, T. 2 S., R.
68 W.:

Ap—0 to 9 inches, grayish-brown (10YR 5/2) loam, very dark

"~ grayish brown (10YR 3/3) when moist; moderate,

medium, granular structure: slightly hard, friable;
noncaleareous; neuntral: abrunt, smooth boundary.

B2t—9 to 18 inches, brown (10YR 5/3) clay, dark brown
(10YR 3/3) when moist; strong, medium, prismatic
structure narting to strong, medium and fine, angular
and subangular blocky structure; very hard, firm;
continuous clay films on all ped faces; noncalcareous;
neutral: gradual, smooth boundary.

B3ca—I18 to 28 inches, light-gray (10YR 7/2) clay loam,
light brownish gray (10YR 6/2) when moist; weak,
medium, prismatic structure parting to weak, medium,
subangular blocky structure; very hard, firm; thin
patehy clay films on faces of peds; caleareous and
contains caleium disseminated and in splotches; mod-
erately alkaline: gradual, smooth boundary.

Clca—28 to 49 inches, very pale (10YR 7/3) loam, light yel-
lowish brown (10YR 6/4) when moist ; massive ; hard,
friable; calcareous and contains lime disseminated
and in splotches; moderately alkaline; gradual, wavy
boundary.

C2ca—49 to 60 inches, white (10YR 8/2) and very pale brown
(10YR 7/3) sandy leam, very pale brown (10YR 7/3)
when moist; massive; slightly hard, friable: some
scattered fine gravel; moderate to strong calcic hori-
zon with lime mostly disseminated: caleareous:
strongly alkaline.
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The A horizon ranges from 4 to 10 inches in thickness, from
grayish brown to dark grayish brown in color, and from
sandy loam to light clay loam in texture. The B horizon ranges
from 10 to 38 inches in thickness.

Platner loam, 0 to 3 percent slopes (PI8).—This soil
has the profile described as representative for the series.
It is on uplands. Areas are irregular in ‘shape and range
from 20 acres to 300 acres in size. Surface runoff s
slow, and the hazard of water erosion is moderate to
slight. The hazard of soil blowing is severe in dry-
farmed areas unless the soil is protected by growing
plants or stubble. Included in mapping are smail areas
of Weld and Ulm soils having slopes of 1 to 8 percent.

Most areas of this soil are cultivated. A few scattered
areas throughout the county are in native grass. A large
area 18’ irrigated. Capability unit ITe-1, irrigated, and
I1Xc-1, nonirri%ated; Loamy Plains range site; tree
planting suitability group 1.

Platner loam, 3 to 5 percent slopes (PIC),—This soil is

on uplands. It has a profile similar to the one described
as representative for the series, but the surface layer
and subsoil are thinner. The areas are irregular in shape
and range from 10 acres to 60 acres in size. Surface
runoff is medium, and the hazard of water erosion is
moderate. Included in mapping are small areas of Adena,
Ascalon, Colby, and Stoneham soils having slopes of
3 to 5 percent.
. Most areas of this soil are cultivated, and some are
irrigated. A few scattered areas throughout the county
are in native grass. Capability unit ITTe 1, irrigated, and
I1le-6, nonirrigated; Loamy Plains range site; tree
planting suitability greup 1. '

Renohill Series

The Renohill series consists of well-drained, nearly
level to moderately sloping soils on uplands. These soils
formed in leamy material underlain by shaly bedrock
at a depth of 20 to 36 inches.

In a representative profile, the surface layer is gray-
ish-brown loam about 4 inches thick. It is noncalcareous.
The upper part of the subsoil is light vellowish-brown
clay loam and clay about 13 inches thick. It is non-
caleareous. The lower part of the subsoil is grayish-brown
clay about 6 inches thick. It is highly calcareous, and some
lime is visible as spots. The underlying material is white
and light yellowish-brown clay loam. It is highly calcare-
ous, and some lime is visible as splotches. At a depth of
about 28 inches is shaly bedrock,

Renohill soils absorb water slowly, and the available
water capacity is moderate. Permeability is slow. The
soil is suitable for plant roots to a depth of about 98
inches.

Representative profile of Renohill loam. 3 to 9 pereent
slopes, in an area of grass, 2,350 feet east and 0.15 mile
Z%u% of the northwest corner of section 6, T. 1 S., R.

Al1—90 to 4 inches, grayish-brown (2.5Y 5/2) loam, dark gray-
ish brown (2.5Y 4/2) when moist; weak, medium,
platy structure parting t0 weak, medium and fine,
granular structure ; soft, friable : noncalcareous : mild-
ly alkaline: clear, smooth boundary.

B1—4 to 9 inches, light yellowish-brown (25Y 6/3) clay
loam, olive brown (2.5Y 4/3) when moist: weak
to moderate, coarse, prismatic structure parting to
weak to moderate, medium to fine, subangular bloeky

structure; hard, firm; thin patchy clay films; non-
calcareous; moderately alkaline; clear, smooth boun-
dary. N

B2t—9 to 17 inches, light yellowish-brown (2.5Y 6/4) clay,
olive brown (2.5Y 4/4) when moist; moderate, med-
ium, prismatie structure parting to weak, medium,
subangular blocky structure; very hard, firm; films
on faces of peds; poncalcareous; moderately alkaline;
gradual, smooth boundary.

B3ca—17 to 23 inches, grayish-brown (25Y 5/2) clay, gray-
ish brown (2.5Y 5/2) when moist ; moderate, medium,
prismatic structure parting to moderate, medium,
angular and subangular blocky structure; very hard,
firm; thin nearly continwous clay films on faces of
peds; caleareous and contains lime disseminated and
in spots ;. moderately alkaline ; gradual, smooth bound-

ary.

Cea—23 to 28 inches, white (10YR 8/2) and light yellowish-
brown (10YR 6/4) clay loam, white (10YR 8/2) and
yellowish brown, (10YR 5/4) when moist; massive .
to weak blocky structure; hard, friable; calcareous
and contains lime diseeminated and in splotches;
strongly alkaline; clear, wavy boundary.

R—28 inches, unweathered interbedded shales and shaly
sandstones; calcareous; strongly alkaline.

The A horizon ranges from 2 to 6 inches in thickness, from
grayish brown to very pale brown in color, and from very
fine sandy loam to light clay loam .in texture. The B horizon .
ranges from about 8 to 30 inches in thickness. Depth to bed-
rock ranges from 20 to 36 inches.

Renohill loam, 1 to 3 percent slopes (ReB).—This soil
is in areas that are irreglar in shape and range from
15 to 80 acres in size. Surface runoff is medium. and the
hazard of water erosion s moderate. Soil blowing is a
moderate hazard on unprotected fields. This soil has a

rofile. similar to.the one described as representative
or the series, but the surface layer and subsoil are
thicker. Included in mapping are small areas of Ulm
soils in depressions,

This soil is mostly cultivated and dryfarmed. It is not
irrigated in Adams County. Some areas have a cover of
grass. Capability unit IVe -3, nonirrigated ; Loamy Plains
range site; tree planting suitability group 3.

Renohill loam, 3 to 9 percent slopes (ReD).—This soil
has the profile described as representative for the series.
It is on uplands. The areas are irregular in shape and
range from 20 acres to 100 acres in size. Surface runoff

_is mediwm to rapid, and the hazards of water erosion and

soil blowing are severe in unprotected areas.

Included in mapping are a few small areas of Terry
soils on the sharper ridges. Small areas of Shingle and
Samsil soils also are included. ‘

Much of this soil is cultivated, and about half of it
is irrigated, It is suited to alfalfa and grain if irrigated.
In dryfarmed areas small grain is grown if rainfall is suffi-
cient. Some areas of this soil are in native grass. Capa-
bility unit IVe-1, irrigated, and VIe-1, nonirrigated;
Loamy Plains range site; tree planting suitability group

Rough Broken Land

Roeugh broken land {Ro) consists of hilly and broken
escarpments in uplands where severe geologic erosion
and some accelerated erosion have cut deeply through
interbedded fine-grained sandstones and sandy shales
(fig. 10). The topography ranges from nearly vertical
precipices to somewhat gentle slopes between and above
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_Figure 10.—Typical avea of Rongh broken land in background, Gullied Iand that iz healing is in foreground,

the outerops. A few smaller areas of soil, less than 20
acres in size, are included.

None of this land type is cultivated. It is unsuitable
for cultivation because of the limitations resulting from
steep slopes and shallow unstable soils. This land type
is used for limited grazing.

Native grasses consist mainly of blue grama, western
wheatgrass, little and big bluestems, side-oats grama,
and Indian ricegrass. Capability unit VIIs-1, nonirri-
gated; Sandstone Breaks range site; tree planting suit-
ability group 4. )

Samsil Series

The Samsil series consists of well-drained, gentl
sloping to strongly sloping soils on uplands, These soils
formed on clayey materials underlain by shale at a depth
of 6 to 20 inches. -

‘In a representative profile, the surface layer is pale-
olive clay and silty clay about 7 inches thick. It is cal-
careous. Below a depth of 7 inches is olive silty clay
and weathered shale. It is calcareous and contains large
amounts of gypsum. Calcareous shale bedrock is at 2
depth of about 14 inches. o

Samsil soils absorb water slowly, and the available
water capacity is very low. Permeability is slow, and
only the upper 7 inches of the soil is suitable for roots.

Representative profile of Samsil clay, 3 to 20 percent
slopes, in an area of grass, 1,050 feet south and 860 feet
east of the northwest corner of section 19, T. 3 S, R.
57 W.:

A11—0 to 4 inches, pale-olive (2.5Y 8/3) clay, olive (5Y 4/3)
when moist; weak, medium, granular structure; soft,
friable; caleareous; strongly alkaline; clear, smooth
boundary. , ) v

A12—4 to T inches, pale-olive (5Y 6/3) silty clay, olive (8Y
4/3) when moist; weak, medium, subangular blocky
structure; hard, friable; caleareous and contains
gypsum crystals: strongly alkaline; clear, smooth
boundary. _

ACes—7 to 14 inches, silty clay and weathered shale, olive
(5Y 4/3) when moist; massive; caleareous; large
amount of caleium sulfate crystals; moderately alka-
line; clear, wavy boundary. ‘

R—14 inches, varicolored (olive greens and light grays), un-
weathered shale; caleareous; moderately alkaline.

The A horizon ranges from 1 to 7 inches in thickness, from
pale olive to dark grayish brown in eolor, and from silty clay

loam to clay in texture. Depth to bedrock ranges from 6 to 20

inches.

Samsil clay, 3 to 20 percent slopes (SaE).—This soil
has the profile described as representative for the series.
1t is in scattered areas throughout the county. The areas
are irregular in shape and range from 20 acres to about
200 acres In size. , _ ,

‘TIncluded in mapping are small areas of moderately
sloping to strongly sloping Shingle-Renchill loams,
which make up less than 10 percent of the unit. Surface
runoff is rapid, and the hazard of water erosion is severe.
This soil is used for limited grazing. Capability unit
V1le-6, nonirrigated; Shale Breaks range site; tree
planting suitability group 4.

Samsil-Shingle complex, 3 to 35 percent slopes (ShF).-
The gently sloping to steep soils in this complex are on
uplands both east and west of the South Platte River.
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These soils are thin over shale or interbedded shale and
sandstone. ,

Samsil clay and Shingle loam are of about equal
extent in the complex, but as much as 25 percent of it
is made up of inc}i)usions. Because the topography is so

complex, the percentage of the individual inclusions -

varies widely and is not uniform from one part of the
county to another. '

Included in mapping, in areas'‘west of the South Platte
River, are remnants of Gravelly land, Shale outcrop,

Gullied land, Renohill loam, and Ulm loam and narrow
strips of Loamy alluvial land. These inclusions occupy
{:hedhigher slopes and benches, except Loamy alluvial

and.

Included in mapping, in areas east of the South
Platte River, are areas of Renohill soils, Loamy alluvial
land, and Shale outcrop. In the eastern part of the county,
small areas of Adena and Colby soils-are included.

Areas of this complex west of the South Platte River
are divided about equally between grazing land and
homesite developments. Areas east of the river are domi-

nantly grazing land, and only a minor area is farmed,

This complex is better suited to grazing than to other
uses, Vegetation is western wheatgrass, buffalograss,
blue' grama, sacaton, winterfat, snakeweed, and cacti.

Limitations for homesite development areas inglude
moderately steep slopes, poor drainage facilities; tigh
shrink-swell clay. and corrosion. Moderately steep slopes,

cracking of walls and foundations, and- deterioration

of untreated metal pipes, are some of the limitations
for building construction. Care must be taken in these
areas to overcome or correct these limitations. Capability
unit VIIe-6, nonirrigated; tree planting suitability
group 4. Samsil soils, Shale Breaks range site. Shingle
soils, Loamy Slopes range site.

Sandy Alluvial Land

Sandy alluvial 1and (Sm} consists of an unstable accumu-
lation of gravelly and sandy alluvium. It is in and
adjacent to beds of intermittent streams throuchout
the eastern three-fourths of Adams County. During
periods of heavy rain, the streambeds are subject to flood-
Ing, and channels are relocated and sediment is shifted
and redeposited.at slightly different locations. During dry
spells, this land type is extremely droughty.

Sandy alluvial land consists of material that was

transported by water from the sand and gravel beds in
or adjacent to the area. It is stratified because of periodic
flooding. Thin lenses or small pockets of silt, clay, and
sand are also mixed with the gravel.

‘This land type differs from Wet alluvial land pri-
marily in that it is coarser textured throughout and is
not affected bv a water table.

Sandy alluvial land is either barren or has only a sparse
cover of weeds. It is used for grazing along with the
“ better rangeland adjacent to it. Capability unit VIIw-1,

nonirrigated; not placed in a range site: tree planting
suitability group 4. »

‘Satanta Series

The Satanta series consists of well-drained, nearly
level soils on terraces. These soils formed in loamy
alluvial material. ' )

SOIL SURVEY

In ‘a representative profile, the surface layer is brown
loam about 9 inches thick. It is noncalcareous. The upper

- part of the subsoil is brown clay loam about 11 inches
 thick. It is noncaleareous. The lower part of the subsoil

is_pale-brown loam about 10 inches thick. It is Thighly
calcareous, and some lime is visible as splotches. Between
depths of 80 and 48 inches, the underlying material is
pale-brown loam. It is highly calcareous, and some lime
18 visible as splotches. Below a depth of 48 inches, the
underlying material is light yellowish-brown, stratified
sandy loam and loamy sand-and is highly calcareous.
Satanta soils absorb water at a moderate rate, and
the available water capacity is high. Permeability is
moderate, and the entire soil is suitable for roots.
‘Representative profile of Satanta loam, 0 to 1 percent
slopes, in a cultivated field, 0.2 mile north and 55 feet .
east of the southwest corner of section 24, T. 2 S., R.

- 65 W.: ‘

Apl—0 to .5 inches, brown (10¥R '5/3) loam, dark brown
(10YR 3/3) when moist; weak, medium and fine,
granular structure ; soft, friable ; nonecaleareous ; mild-
1y alkaline; clear, smooth boundary.

Ap2—5 to 9 inches, brown (10YR. 5/3) loam, dark brown
(10YR 8/3). when moist; coarse blocky structure
parting to moderate, medium, granular structure;
slightly hard, friable; noncaleareous; mildly alka-

(o line; abrupt, smooth boundary.

“B2t—9 to 20 inches, brown (10YR.5/3) clay loam, dark brown
(10YR 3/3) when moist; weak to moderate, medium,
prismatic. structure parting to moderate, medium,
subangular blocky structure; hard, friable; moderate
clay films on horizontal and vertical faces of soil
aggregates; noncalcareous; mildly alkaline; clear,
smooth boundary.

B3ca—20 to 30 inches, pale-brown (10YR 6/8) loam, brown
(10YR §/3) when moist; weak, coarse, prismatic
structure parting to weak, medium, subangular blocky
structure; hard, friable; thin patchy clay films; cal-

" careous and contains. visible lime occurring mostly
as splotches; moderately alkaline; clear, wavy boun-
dary.

Clca—30 to 48 inches, pale-brown (10YR 6/8) loam, brown
(10YR 5/3) when moist ; massive; hard, very friable
calcareous and contains visible lime occurring as
splotches; moderately alkaline; gradual, smooth
boundary. . »

C2ca—48 to 60 inches, light yellowish-brown (2.5Y 6/4), strati-
fied sandy loam and loamny sand, light olive brown
(2.5Y 5/4) when moist; massive; slightly hard, very
friable: calcareous and contains much lime visible as
splotches ; moderately alkaline.

The A horizon ranges from 4 to 9 inches in thickness, from
dark grayish brown to brown in color, and from fine sandy
loam to light clay loam in texture. The B horizon ranges from
about 10 to 21 inches in thickness.

Satanta loam, 0 to 1 percent slopes (SnA).—This soil
has the profile deseribed as representative for the series.
It is on river terraces, in areas that are oval in shape
and range from 10 acres to 80 acres in size. Runoff is
slow, and the hazards of water erosion and soil blowing
are slight. Included in manping are some small areas of
Nunn loam and Dacono loam. All the acreage of this
Satanta soil is cultivated and irrigated. Capability unit
I-1, irrigated; not placed in a range site; tree planting
suitability group 1. '

Satanta loam, 1 to 3 percent slopes (SnB).—This soil
is on stream terraces. The areas tend to be long and
narrow and are generally parallel to present streams
and older stream channels. They range from 10 to 50
acres in size. This soil has a profile similar to that

.
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described as representative for the series, but the soil
layers are slightly thinner. Surface runoff is medium,
and the hazard of water erosion iz moderate.

Nearly all areas of this soil are cultivated, and many
of these are irrigated. In dryfarmed areas, winter wheat,
barley, and sorghums are grown. This soil supports native
grass, which includes blue grama and western wheatgrass.
Capability unit ITe-1, irrigated, and ITIc-1, nonirrigated;
Loamy Plains range site; tree planting suitability group 1.

Shingle Series

The Shingle series consists of well-drained, gently
sloping to steep soils on uplands. These soils formed
in loamy material underlain by shale at a depth of 10
to 20 inches.

In a representative profile, the surface layer is light
brownish-gray loam about 7 inches thick. It is highly
calcareous. The underlying material is light yellowish-
brown loam that is highly calcareous. Calcareous sandy
shale bedrock is at a depth of about 12 inches. '

Shingle soils absorb water at a moderate rate, and the
available water capacity is very low. Permeability is
moderate, and the entire soil is suitable for roots.

Representative profile of a Shingle loam having a
slope of about 8 percent, in an area of grass, 1,400 feet
west and 1400 feet north of the southeast corner of
section 83, T. 3 S., R. 58 W.:

A1—0 to 3 inches, light brownish-gray (2.5Y 6/2) loam,
grayish brown (2.5Y 5/2) when moist; weak, fine,
platy structure parting to weak, fine, granular struc-
ture: soft, friable: calcareous; moderately alkaline;
clear, smooth boundary.

AC—3 to 7 inches, light brownish-gray (2.5Y 6/2) loam, gray-
ish. brown (2.5Y 5/2) when moist; weak, medium,
subangular blocky structure; hard, friable; caleare-
ous; moderately alkaline; gradual, smooth boundary.

C—7 to 12 inches, light yellowish-brown (2.5Y 6/3) loam,
grayish brown to light olive brown (2.5Y 5/3) when
moist; weak, coarse, subangular blocky structure
parting to weak, medium, subangular blocky struc-
ture: hard, firm; calcareous; moderately alkaline;
gradual, smooth boundary.

R—12 inches, stratified, varicolored, fine sandy shale and -

shaly sandstone; calecareous.

The A horizon ranges from 3 to 8 inches in thickness, from .

light brownish gray to pale brown in color, and, in places,
from loam to heavy fine sandy loam in texture. The C horizon
ranges from 5 to 1R inches in thickness, from loam to light
silty clay loam in texture, and from very pale brown to light
veltowish brown in color. Depth to bedrock ranges -from 10 to
20 inches.

Shingle-Renohill loams, 5 to 25 percent slopes (SrE).—
The moderately sloping to strongly sloping soils of this
complex are on uplands. The soils are mainly Shingle
loam and Renohill loam, and both are underlain by
sandstone or by interbedded sandstone and sandy shale.
Thev are intermingled with outcrops of fine-grained
sandstone, some remnants of loess, a few shaly out-
crops, and a small amount of Loamy alluvial land.

Shingle-loam makes up about 40 percent of the com-
plex and is nearer to the sandstone outcrops than Reno-
hill loam, which makes up about 35 percent of the
complex. o

Included in mapping are outcrops of sandstone or of
sandstone and shale, which make up 10 percent of the

complex; areas of Loamy alluvial lands, which make
up 5 percent; slickspots, which make up 5 percent; and
areas of Colby soils, which make up the remaining 5
percent. Some of the sandstone outcrops have a ‘thin
layer of gravel. Some of the sandstone knobs are large
sandy concretions that are weathering into soil ma-
terial. -

Runoff is medium to rapid, and the hazard of erosion
is moderate to severe. Gullies form in the swales, and
sheet erosion occurs in exposed areas that have been
cultivated or overgrazed. Steep, broken slopes cause
limitations. Most areas of this complex have a cover
of native grass. A few areas were cultivated at one time
but have since been abandoned. Capability unit Ve-2,
nonirrigated; Loamy Slopes range site; tree planting
suitability group 4. ‘ .

Stoneham Series

The Stoneham series consists of well-drained, nearly
level to moderately sloping soils on uplands. These soils
formed in loamy, old alluvial material.

In a representative profile (fig. 11), the surface layer
is light grayish-brown loam about 5 inches thick. It is
noncalcareous. The subsoil is brown sandy clay loam
about 8 inches thick. It is noncalcareous. The underlying
material is light-gray sandy loam and gravelly loam
that is highly calcareous. At a depth of 30 inches, it is
pale-brown gravelly sandy loam - that is highly cal-
careous. It extends to a depth of about 60 inches.

Stoneham soils absorb water at a moderate rate, and
the available water capacity is moderate. Permeability
is moderate, and the entire soil is suitable for roots.

Representative profile of Stoneham loam, 3 to 9 per-
cent slopes, in an area of grass, 170 feet south and 20
feet east of the northwest corner of section 21, T. 3 8.,
R. 59 W.:

A1—0 to 5 inches, light grayish-brown (10YR 6/2) loam, dark
grayish brown (10YR 4/2) when moist; weak, med-
ium, granular structure; soft, friable; many fibrous
roots; noncalcareous; neutral; clear, smooth boun-
dary.

B2t—5 to 13 inches, brown (10YR 5/3) sandy clay loam, dark
brown (10YR 4/3) when moist; moderate, medium,
prismatic structure parting to weak to moderate
‘subangular blocky structure; thin clay films on ped
faces; hard, friable; noncaleareous; mildly alkaline ;
gradual, smooth boundary.

Clca—13 to 20 inches, light-gray (10YR 7/2) sandy loam,
pale brown (10YR 6/3) when moist; weak, medium,
subangular blocky structure; hard, friable; calcare-
ous and contains lime in splotches and disseminated;
moderately alkaline; clear, smooth boundary.

IIC2ca—20 to 30 inches, light-gray (10YR 7/2) gravelly
loam, pale brown (10YR 6/3) when moist; massive ;
hard, friable; 15 percent gravel; calecareous and
contains common, medium and coarse, lime mottles
(10YR 8/2) and disseminated lime; moderately alka-
line ; clear, smooth boundary. .

1IC3—30 to 60 inches, palebrown (10YR 6/3) gravelly sandy
loam, brown (10YR 5/3) when moist; massive;
slightly hard, very friable; 18 percent gravel; cal-
careous and contains disseminated lime; moderately
alkaline: clear, wavy boundary.:

The A horizon ranges from 38 to 7 inches in thickness, from
grayish brown to pale brown in color, and from heavy fine
sandy loam to loam in texture. The B horizon ranges from
5 to 16 inches in thickness, from brown to light brown in
color, and from light clay loam to coarse sandy loam in tex-
ture. Depth to caleareous material ranges from 3 to 15 inches.



Figure 11.—Profile of & Stoneham leam.

Stoneham loam, 0 to 3 percent slopes (5tB).—This soil
is in scattered areas along major stream channels in the
county. It is on uplands back from the stream channels.
The areas are irregular in shape and range from 30 to 50
acres in size. This soil has a profile similar to the one
described as representative for the series, but it has a
thicker surface layer and subsoil. Runoff is medium
to slow. Water erosion and soil blowing are moderate
hazards. Included in mapping are a few small areas of
Platner loam that commonly are in small depressional
areas.

Most areas of this soil are cultivated, but a few
areas remain in native grass. Capability unit IVe-3,
nonirrigated; Loamy Plains range site; tree planting
suitability group 1. ’ '

Stoneham loam, 3 to 9 percent slopes (StD).—This soil
has the profile described as representative for the series.
It is on uplands near major stream channels in scattered
areas throughout the county. The areas are uniform in
shape and range from 50 to 80 acres in size. Runoff is
generally medium but is rapid if the soil is unprotected.

SOIL SURVEY

The hazards of water erosion and soil blowing are severe
in cultivated areas. Gullies form in drainageways in some
places. Included in mapping are small arcas of sand
amji gravel deposits and a gw small areas of Ascalon
Sol 8'

- Most areas of this soil are cultivated, but some areas
have a cover of native grass. Capability unit VIe-1, non-
irrigated; Loamy Plains range site; tree planting suit-
ability group 1. ' '

Tassel Series

The Tassel series consists of well-drained to somewhat
excessively drained, gently sloping to strongly sloping
soils on uplands. These soils formed in loamy material
underlain by sandstone at a depth of 10 to 20 inches.

In a representative profile, the surface layer is brown
and pale-brown fine sandy loam about 5 inches thick.
It is calcareous The underlying material is very pale
brown and light yellowish-brown fine sandy loam. It is
highly calcareous. Sandstone bedrock is at a depth of
18 inches. Sandstone fragments are generally throughout.

Tassel soils absorb water rapidly, and the available
water capacity is low. Permeability is moderately rapid,
and the entire soil is suitable for roots. '

Representative profile of a Tassel fine sandy loam
having a slope of 6 percent, in an area of grass, 2,600
feet east and 1,300 feet south of the northwest corner
of section 4, T. 8 S., R. 58 W.:

A11—0 to 2 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 4/3) when moist ; very weak, thin, platy
structure ; soft, friable; caleareous; mildly alkaline;

) clear, smooth boundary,

A12—2 to 5 inches, pale-brown (10YR 6/3) fine sandy loam,
dark brown (10YR 4/3) when moist; weak, fine,
granular structure; slightly hard, friable; chlcare-
ous; mildly alkaline; clear, smooth boundary.

AC—S5 te 11 inches, very pale brown (10YR 7/3) fine sandy
loam, pale brown (10YR 6/3) when moist; wealk,
medium, subangular blocky structure; hard, friable;
calcareous: moderately alkaline; clear, wavy boun-

dary.

C—11 to 18 inches, light yellowish-brown (2.5Y 6/3) flne
sandy loam, olive brown (2.5Y 4/3) when moist;
massive; soft, friable; calcareous; moderately alka-
line; clear, wavy boundary.

R—18 inches, partially weathered, soft sandstone beds; vari-
able in calor, texture, and hardness,

The A horizon ranges from 2 to 7 inches in thickness; from
pale brown to grayish brown in color, and from fine sandy
loam to loamy fine sand in texture. The C horizon ranges
from 7 to 18 inches in thickness over sandstone and from
very pale brown to light yellowish brown and pale yellow
in color. Depth to bedrock ranges from 10 to 20 inches.

Terrace Escarpments

Terrace escarpments (Tc) occur as breaks or steep
side slopes adjacent to the channels of present or former
streams. They also occur as the steep faces of terraces
that border bottom lands and flood plains.

This land type consists of alluvium of variable materials
and is very shallow over gravel and sand. These materials
have a loamy sand or sandy loam surface layer. In many
areas this layer is 5 to 20 percent gravel, Shale and sand-
stone outcrops are in some areas. Included in mapping are
very small areas of a Vona loamy sand, a2 Vona sandy loam,
and a Dacono loam, all good soils for farming.
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The surface layer varies in reaction from place to
place and in -places is calcareous. Slopes differ widely
within -short distances and range from 1 to 80 percent.
Some areas are used for grazing, but the soils are too
steep, too shallow, or too unstable for cultivation or
good grass management. . 7

Much of this land type is rapidly being mined for
sand and gravel, and thereafter is not usable for farm-
ing. Such aress are used as a dumping ground or are
back filled with better soil material In places. Many
areas of this land type are well -suited to housing or
industrial developments or highway location. Prior to
use for these purposes, however, the stability of the soils
should be determined because of slope or lack of binder
soil particles. The soils normally have good bearing
capacity for foundations, low “shrink-swell eropert_ies,

ood natural drainage, and a.low hazard of hydrolysis
or buried metal pipe. Open ditches for transporting
water are not suited because of rapid seepage. -

In some areas lawns and gardens would have to be
built up, using better soil materials from other areas.
In some areas, old gravel pits have been used as dump
areas, then packed and filled with outside soil materials,
and then developed for homesites. Capability unit VIIe-
3, nonirrigated ; Gravel Breaks range site; tree planting
suitability group.4.

Terry Series

The Terry series consists of well-drained to somewhat
excessively ~drained, nearly level to strongly sloping
soils on uplands. These soils formed in loamy material
over sandstone. Sandstone is at a depth of 20 to 40
inches. :

In a representative profile, the surface layer is brown,
calcareous fine sandy loam about 5 inches thick. The
upper part of the subsoil is pale-brown, calcareous fine
sandy loam about 6 inches thick. The lower part of the
subsoil is pale-brown, highly calcareous sandy loam
about 7 inches- thick. Some lime is visible as faint
splotches, The underlving materia] is very pale brown
fine sandy loam and light yvellowish-brown loamy fine
sand. Tt is highlv calcareous, and lime is visible as
streaks and mottles. This material generally contains
sandstone fragments. Sandstone bedrock is at a depth
of ahout 89 inches. T

Terry soils absorb water rapidly, and the available
water capacity is low. Permeability-is moderately rapid,
and the entire soil is suitable for plant roots.

Representative profile of Terry fine sandy loam, 3 to
9 percent slopes, in an .area of grass, 2,200 feet north

and 158 feet east of the southwest corner of section 34’,

T. 2 S, R. 59 W.:

A1—0 to 5 inches, brown (10YR 5/8) fine sandy loam, dark
“brown (10YR 4/3) when moist; weak, coarse; blocky
structure parting to single grain; slightly hard, very
trigble; mildly alkaline; calcareous; clear, smooth
boundary.

B2t—5 to 11 inches, pale-brown (10YR 6/3) fine sandy loam,
dark brown (10YR 4/3) when moist; weak to miod-
erate, medium, prismatic structure parting to weak

. to moderate, medium, subangular blocky structure;
slightly hard, friable; thin patchy clay films on faces
of peds: calcareous; mildly alkaline; clear, smooth
boundary. -
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B3ca—11 to 18 inches, pale-brown (10YR 6/3) sandy loam,

) brown (10YR 5/8) when moist; very weak, medium,
subangular blocky structure; hard, friable; very
thin patchy clay films on peds; calcareous and con-
tains lime in faint splotches; moderately alkaline;
gradud], smooth ‘boundary. ' ]

Clea—18 to 28 inches, very pale brown (10YR 7/3) fine sandy
loam, brown (10YR 5/3) when moist; massive;
slightly hard, friable; caleareous and contains lime
in streaks; moderately alkaline; gradual, smooth
boundary. ' ;

C2c8—23 to 39 inches, light yellowish-brown (2.5Y 6/4)

_° loamy fine sand, light olive brown (2.6Y 5/4) when
moist ; massive; hard, friable; calcareous and con-
tains lme in coinmon, medium, prominent mottles;
moderately alkaline ; ctear, wavy boundary.

R—39 inches, goft but inhibiting fine-grained sandstone, light
gray (10YR 7/1) ; noncalcareous, except mildly cal-
careous in spots; moderately alkaline.

The A horizon ranges from 2 to 6 inches in thickness, from
grayish brown to pale brown in color, and from. loamy fine .
sand to fine sandy leoam in texture. The B horizon ranges
from 6 to 24 inches in thickness. Depth to calcareous material
ranges from 0 to 20 inches, Depth to bedrock ranges from
20 to 40 inches.

Terry fine sandy loam, 0 to 3 percent slopes (TeB).—
This nearly level to very gently sloping soil is in irregu-
larly shaped areas that range from 20 to 60 acres in size.
This soil has a profile that is similar to the profile de-
scribed a3 representative for the series, but it has a
thicker surface layer and subsoil. Surface runoff is slow,
and the hazard of water erosion is slight. Soil blowing
is a severe hazard in unprotected areas. Included in
mapping are small areas of soils that have more clay
in the subsoil than this soil.

Much of this soil is -cultivated. Small areas are in
native grass. Capability unit TVe-5, nonirrigated ; Sandy
Plains range site; tree planting suitability group 3.

Terry fine sandy loam, 3 to 9 percent slopes (TeD).—
This soil has the profile described as representative for
the series. It is on uplands, in areas that are irregular
in shape and range from 20 to 40 acres in size. Surface
runoff is medium, and the hazard of water . erosion is
moderate. The hazard of soil blowing is severe.- ,

Included in mapping, in the steener and more broken
areas, are a few small areas of Tassel and Ulm soils
and a few sandstone outcrops.

. Most of this soil is in native grass. A few isolated

areas are cultivated. Manv old fields have been reseeded
to grass and are now used for grazing. Capability unit
VIe—4, nonirrigated : Sandy Plains range site; tree plant-
ing suitability aroun 3. ’

Terrv-Tassel-Ulm complex, 3 to 20 percent slopes
(TrE}.—This complex is in rough upland areas. It is
characterized by gently sloping to strongly sloping soils.
In many places the landscane is dotted with outcrops
of fine-grained sandstone. There are swales and coves
of deeper soils, as well as long ridges and slopes of
shallow and moderately deep soils over interbedded, soft,
fine-grained sandstone and sandy shale.

‘Terry soils make up about 50 percent of this complex;
Tassel soils, 30 percent, and Ulm soils, nearly 20 percent.
Tncluded in mapping are a few small remnants of loess
on ridges and slopes, some sandstone outcrops, and some
small areas of Loamy alluvial land. ‘

Terry fine sandy loam occupies the long, narrow

vr’idges and has many of the more smooth but commonly

strong slopes. Tassel fine sandy loam is close to and
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associated with the sandstone outcrops. Ulm and Ulm-
like soils having a loam surface layer are in the swales
and coves.

Soils of this complex are not suitable for cultivation.
Many old fields have been abandoned and allowed to re-
turn to native cover or have been ‘resceded to grass,
Only a few areas are cultivated at this time. Runoff is
slow to rapid, and the hazard of erosion is slight to
severe.

The native vegetation is mainly blue grama, side-oats
§rama, western wheatgrass, little and big bluestems, sand

ropseed, sand bluestem, needle-and-thread, buckwheat,
and yucca. Capability unit VIe-4, nonirrigated: tree
planting suitability group 3. Terry soils, Sandy Plains
range site. Tassel soils, Sandy Plains range site. [Jlmn
soils, Loamy Plains range site. .

Terry-Vona-Tassel complex, 3 to 20 percent slopes
(TsE).—This ecomplex consists. of sandy soils on uplands,
The areas are dissected by many major and side drains.

Terry fine sandy loam makes up about 45 percent of
the complex; Vona sandy loam, about 30 percent; and
Tassel soils and the nearby outcrops together, about
20 percent. Included with these soils in mapping are
areas of Valent soils, which make up most of the re-
maining 5 percent, Also included are some small areas
of Sandy alluvial land.

Terry fine sandy loam occupies the higher ridees and
the smoother side slopes. Vona sandy loam is in the more
gently sloping areas and depressions. Tassel fine sandy
loam occupies rough. areas near sandstone outerops.

Runoff is slow to rapid on these soils, and the hazard
of erosion is slight to severe. The rough terrain and risk
of soil blowing in areas having no cover are the main
concerns of management. Severe erosion and small blow-
outs oceur in spotted patterns in some old fields or
heavily grazed areas. The soils are too sandy for cultiva-
tion, but under good grazing management. they produce
prairie sandreed, hig blnestem, sand bluestem, and other
grasses. Capability unit VIe—-4, nonirrigated; Sandy
Plains range site; tree planting suitability group 3.

Truckton Series  ~

The Truckton series consists of well-drained to some-
what excessively drained, nearly level to “moderately
sloping soils on uplands. These soils formed in wind-
worked sandy material. -

In a representative profile, the surface layer is grayish-
brown and dark grayish-brown loamy sand about 9
inches thick. Tt is noncalcareous. The upper part of the

subsoil is dark-brown and brown sandy loam about 19

inches thick. It is noncalcareous. The lower part of
the subsoil is yellowish-brown loamy sand about 11
inches thick. It is noncalcareous. The underlying ma-
terial is yellowish-brown coarse sand that extends to a
depth of 60 inches or more.

Truckton soils absorb water rapidly, and the avail-
able water capacity is low. Permeability is rapid, and
the entire soil is suitable for roots.

Representative profile of Truckton leamy sand, 3 to 9
percent slopes, in an area of grass, 0.25 mile soyth and
54 feet west of the northeast corner of section 14, T. 8.8,
R. 66 W.:

SOIL SURVEY

Al1l-0 to 3 inches, grayish-brown (10YR 5/2) loamy sand,
very dark grayish brown (10YR 3/2) when moist:
very weak, fine, granular structure; loose, very fri-
able ; neutral ; clear, smooth boundary. .

A12—3 to 9 inches, dark grayish-brown (10YR 4/2) loamy
sand, very dark grayish brown (10YR 3/2) when
moist; very weak, coarse, subangular blocky struc-
ture parting to very weak, fine, granular strueture;
soft, very friable; neutral; clear, smooth boundary.

B21t—9 to 14 inches, dark-brown (10YR 4/3) sandy loam,
dark brown (10YR 3/3) when moist; weak, medium,
prismatic structure parting to weak, medium, sub-
angular blocky structure; soft, friable; thin patchy
clay films on vertical faces of the peds; neutral;

‘ clear, smooth boundary.

B22t—14 to 21 inches, brown (10YR 5/3) sandy loam, dark

brown (10YR 4/3) when moist; moderate, medium,

prismatic structure parting to moderate, medium,
subangular blocky structure; very hard, firm; clay
films on all ped faces; neutral; clear, smooth bound-

ary. .

to 32 inches, yellowish-brown (10YR 5/4) loamy

sand, dark yellowish brown (10YR 4/4) when moist;

weak, coarse, subangular blocky structure; very
hard, friable; thin patchy clay films; neuntral; grad-

-ual, wavy boundary. )

C—32 to 60 inches, yellowish-brown (10YR 5/4) coarse sand,
dark yellowish brown (10YR 4/4) when moist; mas-
-sive; very hard; friable; neutral.

The A horizon ranges from 6 to 10 inches in thickness,
from grayish brown to dark grayish bzowh in color, and
from sandy loam to loamy sand in texture. The B horizon
ranges from 6 to 23 inches in thickness. o

Truckton loamy sand, 0 fo 3 percent slopes (TtB).—
This soil is mainly along major stream channels. It has
a profile similar to the one described as representative
for the series, but the surface layer and subsoil are
thicker. Surface runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is severe
in areas without adequate plant cover. Included in map-
ping are a few small areas of Vona loamy sand.

Most areas of this soil are cultivated (fig. 12). Many
small, scattered areas are under native grass. Capability
unit ITle-5, irrigated, and IVe-9, nonirrigated; Sandy

 B3—21

Plains range site; tree planting suitability group 2..

Truckton loamy sand, 3 to 9 percent slopes (TtD).—
This soil has the profile described as representative for
the series. It is mostly along major stream channels.
Slopes are irregular but are dominantly 4 to 9 percent.
Surface runoff is medium;, and the hazards of so1l blow-
ing and water erosion are severe.

Included in mapping are small areas of Blakeland
loamy sand. The Blakeland soil commonly is on the
top of slopes, and this Truckton soil is on the gentle
side slopes.

Much of this soil is cultivated. Some of the more
strongly sloping areas have a cover of native grass. The
soil is generally unsuitable for cultivation and is better
suited to permanent grass. Capability unit VIe—4, non-
irrigated ; Sandy Plains range site; tree planting suit-
ability group 2.

Truckton sandy loam, 1 to 3 percent slopes (TuB).—
This soil is in areas that are irregular in shape and
range from 30 to 800 acres in size. It has a profile
similar to the onec described as representative for the
series, but it has a sandy loam surface layer and a
thicker surface layer and subsoil. Included in mapping
are some areas where slopes are less than 1 percent.
Surface runoff is slow to medium, and the hazard of
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Figure 12.—Corn growing on irrigated Truekton snils,

water erosion is slight. The hazard of soil blowing
is severe. _

About half of this soil is cultivated, and the cultivated
acreage is about evenly divided between irrigated farm-
ing and dryfarming. The rest has a cover of native
grass. Capability unit IITe—4, irrigated, and ITTe-T7,
nonirrigated; Sandy Plains range site; tree planting
suitability group 2. '

Truckfon sandy loam, 3 to 5 percent slopes (TuC).—
This soil is on uplands, in areas that are irregular in
shape and range from 20 to 80 acres in size. It has a
profile similar to the one described as representative for
the series, but it has a sandy loam surface Jayer. Run-
off is medium, and the hazard of water evosion is
moderate. The hazard of soil blowing is severe. This
soil is more difficult to work, more susceptible to erosion,
and more difficult. to keep from eroding than are similar
soils having less slope. Included in mapping are areas
of Vona sandy loam and other soils that have more
lime in the profile.

All of this soil is cultivated. It can be irrigated, except
for some areas in the southwestern part of the county
where industrv and housing ave expanding. None of this
soil is dryfarmed. Capability unit ITIe-3, irrigated:
not placed in a range site: tree planting snitability
group 2. '

Truckton sandy loam, 3 to 9 percent slopes (TuD).—
This soil has a profile that is similar to the one deseribed
as representative for the series. but it has a sandy loam
surface layer. Arcas of this soil are irregular in shape
and range from 30 to 300 acres in size. Runoff is medium,
and the hazard of water erosion is moderate. The hazard
of soil blowing is severe.

Included in mapping, in some of the rougher places,
are small areas of Truckton loamy sand and Blakeland
loamy sand.

Some areas of this soil are cultivated, and some
old fields have been reseeded to grass. Most areas of the
soil have a cover of native grass. None of it is irrigated.
Capability unit Ve, nonirrigated; Sandy Plains
range site; tree planting suitability group 2.

Ulm Series

The Ulm series consists of well-drained, nearly level
to moderately sloping soils on uplands. These soils
formed in loamy material derived from shale and sand-
stone, which are at depths of more than 40 inches.

In a representative profile, the surface layer is light
brownish-gray heavy loam about 7 inches thick. It is
noncalearcous. The upper part of the subsoil is brown
silty clay and pale-brown clay about 15 inches thick.
Tt is noncalcarcous to slightly caleareouns. The lower part
of the subsoil is pale-brown, highly calcarcous clay about
8 inches thick. The underlying material is light yellow-
ish-brown clay loam. It contains a few small pieces of
sandstone, is highly caleareous, and contains some lime
that is visible as streaks. Bedrock is at a depth of about
48 inches. ‘

Ulm soils absorh water at a slow to moderate rate,
and the available water capacity is high. Permeability is
slow, and the entire soil is suitable for plant roots.

Representative profile of Ulm loam, 3 to 5 percent
slopes, in a cultivated field, 0.2 mile east and 275 feet
north of the southwest corner of section 18, T. 1 S, R.
68 W.:

Ap—0 to T ‘inches, light brownish-gray (10YR 6/2) heavy
loam, dark grayish brown (10YR 4/2) when moist;
weak, fine, granular structure; slightly hard, fri-
able: nonecaleareous; mildly aklaline; abrupt, smooth
boundary.

B21f—7 to 13 inches, brown (10YR 4/2) silty clay, dark
grayish brown (10YR 4/2) when moist; moderate,
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medium, prismatie structure parting to strong, me-
dium, angular blocky structure; thin continuous clay
films; hard, firm; noncaleareous; mildly alkaline;
clear, wavy boundary.

B22t—18 to 22 inches, pale-brown (10YR 6/3) clay, yellow-
ish brown (10YR 65/4) when moist; moderate to
atrong, medium, angular and subangular blocky struc-
ture; thin continyous clay films; hard, firm;. cal-

careous;. moderately alkaline; gradual, wavy bound-

ary. . -
B3ca—22 to 30 inchesg pale-brown (10YR 6/3) clay; yel-
lowish  brown (10YR 5/4) when moist; moderate,

coarse, prismatic structure parting to moderate, me-

. Qium, subangular blocky structure; hard; firm; cal-

. careous - and centaing . lime disseminated and in .
streaks; modemtely alkaline ; gradual; wavy bo:unt_lav_r

ary. y -
Cca—30 to 48 ineches, light yellowish-brown (10YR 6/4) clay

loam, yellowish brown (10YR 5/4) when moist; mas-
sive; very hard, friable; few fragments of soft par-
tially disintegrated sandstone: caleareous and con-
tains lime -disseminated and in streaks; moderately
alkaline ; graduel, wavy boundary. - o

R—48 inches, shale beds; some interbedding of soft. shaly
sandstone ; calcareous.

The A horizon ranges from 4 to 8 inches in thickness, from
grayish brown to light gray in color, and from heavy fine
sandy loam to light clay loam in texture. The B horizon
ranges from elay loam to clay in texture and from 8 to 26
inches in thickness. Depth to lime ranges from 12 to 30
inches. Depth to bedrock ranges from 40 inches to more than
60 inches.

Ulm loam, 1 to 3 percent slopes (UiB).—This soil is in
areas that are irregular in shape but tend to be longer
north and south than cast and west. They range from
60 to 250 acres in size. Runoff is slow, and the hazard
of water erosion is moderate to slight. Natural fertility
is fair to good. This soil has a profile similar to the one
described as representative for the series, but it has a
thicker surface layer and subsoil. Included in mapping
are some areas where the lower part of the subsoil is
plastic and causes difficulty in digging. Such areas also
reduce permeability.

Most areas of this soil are caltivated. None of it is
irrigated. A few areas remain in grass, Capability unit
IVe-3, nonirrigated; Loamy Plains range site; tree
planting suitability group 1.

Ulm loam, 3 to 5 percent slopes (UIC).~—This soil has the
profile described as representative for the series. It is on
ridges or has long slopes adjacent to drainageways. The
areas are irregular in shape and range from 50 to 200
acres in size. Surface runoff-is medium, and the hazard
of water erosion is severe. Gullies form rapidly. Soil
blowing is also a hazard to unprotected fields. Areas
of this soil in the extreme western part of the county
tend to have more clay in the subsoil. Such layers some-
what restrict permeability and drainage and tend to
build up a water table and soluble salts. Included in
mapping are small areas of Renohill loam in rougher
areas. :

Most of this soil is or has been enltivated. Most of
the eultivated: acreage is dryfarmed, but some is irri-
gated. Some areas remain in grass. Capability unit TITe-
1, irrigated, and -IVe-4, ‘nonirrigated; Loamy Plains
range site; trce planting suitabilitv  gronp 1. _

Ulm loam, 5 to 9 pereent slopes (UID).—This soil has
a profile similar to the one described as representative
for the series, but it has a thinner surface layer and
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subsoil. The areas are irregular in shape and range from
25 to 150 acres in size. Runoff is generally medium, but
it increases if the soil does not have an adequate cover
of plants. Also, the hazard of sheet and gully erosion
is greater if vegetation is lacking. The hazard of soil
blowing is moderate. Natural fertility is moderate to

good.

" Included in mapping are small areas of Renohill loam

‘and Samsil clay loam on steeper areas.

- Most areas of this soll are or have been cultivated.
Many fields have been abandoned or reseeded to grass.

‘Much of the cultivated acreage was dryfarmed. Some

areas .are irrigated, and some- small areas remain in

grass. Capability anit TVe-1, irrigated, and VIe-1, non-

irrigated; Loamy Plains range site; tree planting suit-
abjlity greup 1. : _
Valent Series o

The Valent series consists: of excessively drained,
nearly level to moderately sloping soils that are mainly
on uplands. A few areas are on bottom lands near stream
channels. These soils. formed in wind-worked sandy
material. e i o

In a representative profile, the surface layer is pale-

“brown loamy sand about 7 inches thick. The next layer

is light brownish-gray loamy fine sand that extends to
a depth of about 15 inches, where 1t grades to pale-
brown loamy sand. The profile is noncaleareous.

Valent soils absorb water rapidly, and the available
water capacity i3 low. Permeability is very rapid, and
the entire soil is suitable for plant roots.

Representative profile of Valent loamy sand, 1 to 9
percent slopes, in an area of grass, 2,240 feet east and
0.4 mile north of the southwest corner of section 11,
T.1 8., R. 60 W.: |

A1—0 to 7 inches, pale-brown (10YR 6/3) loamy sand, dark
brown (10YR 4/3) when moist; weak, fine, sub-
angular bloeky structure parting to weak, very fine,
granular structure; soft, friable; neutral; clear,

) smooth boundary. ‘

AC—7 to 15 inches, light brownish-gray (10YR 6/2) loamy
fine sand, dark -grayish brown -(10YR 4/2) when
moist; very weak, medinm, subangular blocky struc-
ture parting to single grain; soft, friable; neutral;
cléar, smooth boundary. . :

C—-15 to 60 ‘inches, pale-brown (10YR 6/3) loamy sand,
brown (10YR 5/3) when moist; very weak, coarse,
subangular blocky.structure parting to single grain;
slightly hard, friable; neutral.

The A horizon ranges from 4 to 9 inches in thickness, from
grayish brown to pale brown in color, and from loamy sand
to sand in texture. The AQ horizon ranges from loamy sand
to loamy fine sand and from 6 to 12 inches in thickness,

Valent loamy sand, 1 to 9 percent slopes (VaD).—This
soil is normally on uplands but is close to stream bot-
toms in places. It is in long narrow bands that are nearly
a mile long in places and less than one-fourth mile wide.
These areas range from 30 to 150 acres in size. Surface
runoff is slow, and the hazard of water erosion is slight.
The hazard of soil blowing is severe.

Most areas of this soil have a cover of grass. Most
areas that were formerly cultivated have been reseeded

 to grass. Capability unit VIe-5, rionirrigated ; Deep Sand

range site; tree planting suitability group 3.
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Vona Series

The Vona series is made up of well-drained, nearly
level to ;ﬂodepate}iy sloping soils on uplands. These soils
formed in wind-deposited sandy material. o

In a representative profile, the surface layer is light
brownish-gray loamy sand about 9 inches thick. It is
noncaleareous, The subsoil Ys pale-brown coarse sandy
loam about 13 inches thick. It 15 noncalcareous, The
underlying material is light yellowish-brown sandy loam
and very pale brown, highly calcareous loamy sand that
contains lime visible as splotches. | .

Vona soils absorb water rapidly, and the available
water capacity is moderate. Permeability s rapid, and
the entive soil is suitable for plant roofs.

Representative profile of Vona loamy sand, 8 to 9
percent slopes, in a cultivated field, 350 feet west and
150 feet north of the southeast corner of section 14, T.
2 8., R. 65 W.:

Ap—0 to 9 inches, light brownish-gray (10YR 8/2) loamy
sand, dark grayish brown (10YR 4/ 2) when moist;
very weak, coarse, blocky structure parting to weak,
fine, gramular structure; slightly bard, very friable;
poncaleareous ; meutral; abrupt, smooth boundary.

B2t—9 to 22 inches, pale-brown (10YR 6/3) coarse sandy
loam, dark brown (10YR 4/3) when moist: weak,
coarse, prismatic structure parting to weak, medinm,
gubsngular blocky structure; hard, friable; patchy
clay films on faces of peds; nonecaleareous ; neutral;
clear, smooth boundary. ) ‘

Clen—22 to 27 inches, light yellowish-brown (10YR 6/4)
sandy loam, dark yellowish brown (10YR 4/4) when
moist; magsive; hard, friable; calcareous and con-
tainsg a few splotches of lime in places; moderately
alkallne; clear, wavy boundary.

C2¢a—27 to 40 inches, very pale brown (10YR 7/3) coarse
gandy loam, pale brown (10YR 6/3) when aoist;
massive; hard, frinble; ealearecus and contains lime
digseminated and in splotches; moderately alkaline;
clear, wavy boundary. ‘

C3ea—40 to 60 inches, very pale brown (10YR 7/3) loamy
gand, brown (10YR 5/3) when moist; massive ; very
friable; caleareous and contains from weak to strong
visible lime; moderately alkaline.

.The A horizon ranges from 5 to 10 inches in thickmness,
from graylsh brown to very pale brown in color, and from
gandy loam to loamy sand in texture. The B horizon ranges
from 6 to 20 inches in thickness and from grvayish brown fo
light yellowish brown in eelor. Depth to caleareous material
ranges from 11 to 30 inches.

Vona loamy sand, 0 to 3 percent slopes (VnB).—This
soil is on uplands, in areas that are irvegular in shape
and range from 30 to 200 acres in size. Surface runoff
is Moderate to slow, and the hazard of water erosion is
slight. The hazard of soil blowing is moderate to severe.
This soil has a profile similar to the one described
as representative for the series, but the surface layer
and subsoil are thicker.

Most arcas of this soil are cultivated. Some small,
scattered aveas have a cover of native grass. Some areas
are irrigated. Capability unit ITTe-5, irrigated, and IVe-
8, nonirrigated; Sandy Plains range site; tree planting
suitability group £

Vona loamy sand, 3 to 9 percent slopes (VnD).—This
soil has the profile described as representative for the
series. The areas are irregular in shape and range
from 20 to 250 acres in size. Surface runoff is medium,
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and the hazard of soil blowing is severe. Included in
mapping are small areas of Valent loamy sand.

Much of this soil is or has been cultivated. Many
small areas remain in native grass. Many old fields have
been seeded to grass and ave now used for grazing. This
soil is not suitable for cultivation because. of the hazard
of erosion. Capability unit VIe-4, nonirrigated ; Sandy

_Plains range site; tree planting suitability group 2.

Vona sandy loam, 0 to 1 percent slopes {VoA].—This
soil is on river terraces. The areas are irregular in shape
and Tange from 200 to 250 acres in size. Runoft is slow,
and the hazards of water erosion and soil blowing are
only slight. _

This soil has a profile similar to the one described as
representative for the sevies, but it has a sandy loam
surface layer and a thicker surface layer and subsoil.
Tneluded in mapping are small areas of Dacono loam:
near the terrace edges. _ ,

All of this soil 1s cultivated and irrigated. Tt is an
important soil because truck farming is highly developed
in this area (fig. 18). Capability unit IIs-2, irrigated;
not placed in a range site; trce planting suitability
group 2.

Vona sandy leam, 1 to 3 percent slopes (VoB)—This
soil has a profile similar to that described as representa-
tive for the series, but it has a sandy loam surface layer.

The areas are extremely irvegular in shape and range

from 30 to 200 acres in size. The hazards of water ero-
sion and soil blowing are moderate. Included in map-
ping, on small ridges and mounds on uplands, are small
areas of Vona loamy sand. Also included, in irrigated
a(]iega,s, are some small areas of Dacono Joam near terrace
cdges.

Much of this soil is or has been cultivated. Some
formerly irrigated areas have been or are being developed
for industry and housing. Tn general, this soil is suitable
for housing projects and has few limitations for con-
struction. Tt is well suited to most irrigated and dry-
farmed crops, but it is not so suitable for truck farming
as the nearly level Vona sandy loam. Tt is an excellent
soil for mative grass. Capability unit ITTe—4, irrigated,

and IVe-5, nonirrigated; Sandy Plains range site; tree

planting suitability group 2.

Figitre 13—Head letiuce growing on irrigated Voia soils.
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Vona sandy loam, 3 to 5 percent slopes (VoC).—This
soil has a profile similar to the one described as repre-
sentative for the series, but it has a sandy loam surface
layer and a thinner subsoil. The hazards of water ero-
:"sion and soil blowing are severe.

All of this soil is cultivated and irrigated or being
developed for homesites or light industry. It is well
suited to_crops, including alfalfa and corn for ensilage,
and to all adapted sandyland grasses. Planted pastures
grow well if irrigation water is applied, especially if
sprinkler irrigation is used and if a good sod is main-
tained.

A large acreage of this soil is in areas where indus-
trialization and home building are encroaching on farm-
land. This soil has few limitations for buildings other
than soil blowing. It is well suited to use for housing
developments .Capability unit IITe-8, irrigated; not
placed in a range site; tree planting suitability group 2.

Vona-Ascalon loamy sands, 3 to 9 percent slopes
(VsD).—This complex is on uplands. Vona loamy sand
makes up at least 60 percent of this complex and Ascalon
loamy sand makes up the remaining 40 percent. Included
in mapping are a few small areas of Terry fine sandy loam.
" The Ascalon soil has a profile similar to the one
described- as representative for the Ascalon series, but
it has a thinner surface layer and subsoil.

Some areas of this complex are being farmed, mainly
to winter wheat. Some barley is grown, and sorghums
are planted in areas where the normal crops have been
destroyed by ‘drought or erosion. Severe erosion in the
form of blowouts near the tons of hills and ridges is
common in cultivated areas. Many old fields have been
abandoned. and some have been reseeded to grass. Capa-
bility unit VIe—4, nonirrigated ; Sandy Plains range site
tree planting suitability group 2. ‘

Weld Series

The Weld series consists of well-drained, nearly level
soils on uplands. These soils formed in wind-worked
loamy materials. :

In a representative profile, the surface layer is brown
loam about 6 inches thick. It is noncalcareons. The upper
part of the subsoil is dark-brown clay about 6 inches
thick. It is noncalcareons. The lower part of the subsoil
is pale-brown and very fine sandy loam about 20 inches
thick. It is highly calcareous, and much of the lime is
vigible as splotches. The underlying material is highly
calcareous, pale-brown silt loam and light yellowish-
brown fine sandy loam.

‘Weld soils absorb water at a moderate rate, and the
available water capacitv is high. Permeability is slow,
and the entire soil is snitable for plant roots. .

Representative profile of Weld loam, 1 to 3 percent
slopes, in an ‘area of grass, 0.25 mile east and 75 feet
north of the southwest corner of section 36, T. 3 S., R.

59 W.:

Al—0 to 6 inches, brown (10YR 5/8) loam, dark brown
: (10YR 3/3) when moist; weak to moderate, fine,
granular structure; soft, friable; nonealcareous:
mildly alkaline; abrupt, smooth boundary.
to 12 inches, dark-brown (10YR 4/3) clay, dark
brown (10YR 3/8) when moist; strong, fine, pris-
matic structure parting to strong, medium .and fine,
angular and subangular blocky structure; hard, firm;

B2t—8
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continuous clay films; graying in cracks i{n upper
part; noncalcareous; mildly alkaline; clear, smooth
boundary.

B3lca—12 to 21 inches, pale-brown (10YR 6/3) loam, brown
(10YR 5/3) when moist; weak to moderate, me-
dium, prismatic structure parting to moderate, me-
dium to coarse, subangular blocky structure; slightly
hard, friable; thin patchy clay films; caleareous and
contains lime disseminated and in splotches; moder-
ately alkaline; elear, smooth boundary.

B32ca—21 to 32 inches, pale-brown (10YR 6/3) very fine
sandy loam, brown (10YR 5/3) when moist; weak,
coarse, prismatic structure parting to weak, coarse,
subangular blocky structure; soft, very friable ; thin
patchy clay films on vertical faces; calcareous and
contains lime disseminated and in splotches; strongly
alkaline; clear, smooth boundary.

Clca-—32 to 58 inches, pale-brown (10YR 6/3) silt loam,
brown- (10YR 5/3) when moist; massive; soft, very
friable; calcareous and contains lime disseminated
and in finely divided particles; moderately alkaline;
clear, wavy boundary.

C2ca—>58 to 68 inches, light yellowish-brown (10YR 8/ 4) fine
sandy loam, yellowish brown (10YR 5/4) when
moist; massive; soft, very friable; calcarcous and
containg lime disseminated and in finely divided
particles; strongly alkaline.

The A horizon ranges from 4 to 8 inches in thickness, from
brown to dark grayish brown in color, and ‘from loam to
silt loam in texture. The B horizon ranges from 10 to 28
inches in thickness. Depth to lime ranges from 10 to 20
inches, '

Weld loam, 1 to 3 percent slopes (WmB).—This soil has
the profile described as representative for the series. It
13 on uplands. The areas are irregular in shape and
range from 30 to 700 acres in size. Surface runoff is
medium, and the hazard of water erosion is moderate to
severe, The hazard of soil blowing is severe in dryfarmed

-areas if rainfall is below normal.

Included in mapping are some small areas where
slopes are less than 1 percent. Also included are some
small areas of Adena }ioam that are in most sloping
areas.

Almost all of this Weld soil is cultivated. A few areas
are irrigated. Scattered areas throughout the county are
in native grass. Capability unit ITe-1, irrigated, and
I1Ic-1, nonirrigated ; Loamy Plains range site ; tree plant-
ing suitability group 1. ‘
eld-Deertrail complex, 0 to 3 percent slopes (WrB).—
This complex is on uplands. About 60 percent of it is
Weld loam, and 40 percent is Deertrail loam. The Weld
soil is similar to Weld loam, 1'to 3 percent slopes, but
it is closely intermingled with patches of the Deertrail
soil. The patches are bare and commonly are called
slickspots.

Areas of the complex in native pasture can be readily
recognized by the bare spots that are characteristic of
Deertrail soils. These have a growth of bunchgrass or
buffalograss around their edges and are surrounded by
a cover of grama grasses. In cultivated fields the slick-
spots are difficult to see in some areas, but they cause
crop growth to be stunted and the surface layer to crust.

Much of this complex is dryfarmed, but a large acre-
age remains in native grass. The main crops are winter
wheat and sorghums. Runoff is slow. The hazards of
water erosion and soil blowing are moderate, but they
increase in severity if gullies form. Soil blowing is a
severe hazard if the soils are dryfarmed in years when
rainfall is not sufficient. Capability unit IVs-2, nonirri-
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ated; tree planting suitability group 3. Weld soils,
amy Plains range site. Deertrail soils, Alkaline Plains
range site. '

Wet Alluvial Land

Wet alluvial land (W1 is on the nearly level bottom
lands of the larger streams next to stream channels
throughout the county. The areas range from 20 to 150
acres in size. This land type is wet most of the time and
is flooded by streamflow once to several times a year
during periods of high water. Included in mapping
are small areas of Loamy alluvial land, moderately wet,
a few small sand and gravel bars, and areas underlain
by heavy clay, commonly called oxbows.

The materials are extremely variable in texture; they
consist of stratified layers of dark-colored silt, loam,
and clay. The layers are generally less than 6 inches
thick and are underlain by sand, fine sand, and some
gravel at depths of 1 to 3 feet. They are wet at a depth
of 2 feet most of the time and are commonly wet to the
surface throughout the growing season. Natural fertility
is moderate to good.

Areas of this land type have a vegetative cover of
water-tolerant plants, such as cattails and sedges, and
are not suitable for cultivation, because of the hazard
of flooding from streams and a high water table. Under
improved managemerit, the production of native grass
for grazing or hay is good. Eenerally a few cottonwoad
. trees and willows are present. Capability unit Vw-1,

irrigated; Wet Meadow range site; tree planting suit-
ability group 4. o

Wiley Series

The Wiley series consists of well-drained, gently slop-
ing to strongly sloping soils on uplands. These soils
formed in wind-worked loamy material. -

In a representative profile, the surface layer is gray-
ish-brown loam about 8 inches thick. Tt is noncalcareous.
The upper part of the subsoil is slightly calcareous, light
brownish-gray loam about 5 inches thick. The lower part
of the subsoil is very pale brown loam and very fine
sandy loam. This material is highly calcareous; it con-
tains many splotches of visible lime to a depth of about
40 inches, but splotches cannot be seen below that depth.

Wiley soils absorb water at a moderate rate, and the
available water capacity is high, Permeability is mod-
erately slow, and the entire soil is suitable for plant
roots. e

Representative profile of a Wiley loam having a slone
of 4 percent, in an area of grass, 1,100 feet east and 100
feet7s$th of the northwest corner of section 18, T. 3 S,,
R.5TW.:

A1—0 to 38 inches, grayish-brown (10YR 5/2) loam, very

dark grayish brown (16YR 3/2) when moist; weak,
fine, platy. structure parting to weak to moderate,
fine, granular structure; soft, very friable; noncal-
careous ; mildly alkaline; clear, smooth boundary.

B21t—3 to 8 inches, light brownish-gray (10YR 6/2) clay -

loam, dark grayish brown (10YR 4/2) when moist;
‘weak, fine to medium, prismatic structure:parting to
weak, medinin, subangular blocky structere; slightly
hard, friable; very thin continuous clay films on
" both faces of peds; calcareous; moderately alkaline;
clear, wavy boundary: -

29

B22tca—S8 to 13 inches, very pale brown (10YR 7/3) clay
loam, brown (10YR 5/8) wher moist; very weak,
medium, prismatic strueture parting to weak, me-
dium, subangular blocky structure; slightly hard,
friable; patchy clay films on both faces of peds;
calcareous and contains lime disseminated and in
common, medium-sized; distinet - splotches; moder-
ately alkaline; clear, wavy boundary.

Clca—13 to 24 inches, very pale brown (10YR 7/3) loam,

- brown (10YR 5/3) when moist; weak, medium, sub-
angular blocky structure; slightly hard, friable; cal-
careous and contains lime disseminated and in com-
mon, medium-sized, distinct splotches; moderately
alkaline ; gradual, smooth boundary.

C2ca—24 to 40 inches, very pale brown (10YR 7/3) very fine
sandy loam, brown (10YR 5/3) when moist; mas-
sive; slightly hard, very friable; calcareous and
contains lime disseminated and in common, medium-
sized, faint splotches; moderately alkaline; gradual,
smooth boundary. :

C8—40 to 60 inches, very pale brown (10YR 7/4) very fine
sandy loam, yellowish brown (10YR 5/4) when
moist ; massive; slightly hard, very friable; calcare-
ous; moderately alkaline. ’

The A horizon ranges from 2 to 5 inches in thickness, from
grayish brown to brown in' color, and from loam to fine
sandy loam in texture. The B horizon ranges from 10 to 24
inches in thickness. Depth to calecareous material ranges
from O to 8 inches. ’

Wiley-Adena-Renohill complex, 3 to 20 percent slopes
(WuE).—The soils in this complex have intermediate slopes
between river terraces or upland drainage channels and
the gently sloping soils on uplands. »

/1ley loam makes up about 40 percent of the com-
plex; Adena loam, about 35 percent; Renohill loam,
about 20 percent; and Loamy alluvial land, nearly 5
;éercent. Included in maiping are small areas of Colby,

amsil, and Shingle soils. Scattered slickspots also are
included. :

Adena loam is the smoothest of the major soils. It is
at the top of slopes in narrow bands and has slopes of
3 to 5 percent. 'Wiley loam has somewhat stronger slopes.
It adjoins narrow -thin ridges of Colby soils that are
generally at right angles to the slopes around the brow
of the hill or extend downward parallel to the slope
as steeper ridges outlining drainage channels. Renohill
loam is in the heads of drainageways. Samsil and
Shingle soils are at the bottom of the slopes where

- erosion has expoged the shale and interbedded shale and

sandstone. Loamy alluvial land is the fill material in the
drainageways.

Some less sloping areas of the complex have been
cultivated, but most have been abandoned and allowed
to return to grass cover. The soils are not suitable for
cultivation, because of the strong slopes and the severe
hazard of erosion. Capability: unit VIe-1, nonirrigated ;
Loamy Slopes range site; tree planting suitability group
3.

Use and M_-an_a’gement of the Soils

This section consists of several parts. The first dis-
cusses the use of soils for cropland. Predicted yields of
crops under two levels of management are given for
irrigated and nonirrigated soils. Next is a brief explana-
tien of the eapability grouping of soils used by the Soil
Conservation Service. This is followed by a discussion
of the capability units in the county. Also discussed
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are use and management of the soils for range, for trees
and shrubs, and for wildlife. Uses of the soils in engi-
neering and in community development, are then dis-

Use of the Soils for Cropland*

About 515,000 acres of the county are used as Crop-’

land. ‘About 155,000 acres are used for irrigated crops
and 360,000 acres for nonirrigated crops or summer
fallow. , v
The main irrigated crops are-alfalfa, corn, barley,
sugar beets, oats, wheat, and rye. Vegetable crops are
grown on a large acreage in the western part of the
county. Winter wheat, forage sorghum, z’md-p barley are
the main nonirrigated crops. oo
Lack of sufficient moisture is the main limitation te
crop production in the county. In most years the supply
of irrigation water is adequate in most areas. Some areas
lack water in the latter part of the growing season. Non-
irrigated areas receive only about 14 inches of precipita-
tion annually, and this amount is inadequate for annual
cropping. A system of fallowing 1 year and growing
crops the next is followed. -~ 8
oil blowing is a serious concern of management in

the county. Stubble or eover crops are maintained on

the surface of erodible irrigated soils threugh the windy
season to control blowing.' Maintainii '

tillage implements to help maintain residue on the sui-

face of the soil. Delayed and reduced tillage are commion.

practices. Wind and contour stripcropping are used to
supplement residue management on erodible ‘soils to
control blowing. '

Water erosion is active on many of the sloping soils.
On irrigated soils ditches-are checked, lined, or piped
to control washing. Rows are run across the slope in
some places, and irrigation heads are reduced teé. control
erosion. Management of irrigation water so that crops
receive water as needed without excessive waste requires
soil preparation, water control facilities, and careful

attention during irrigation. Sprinkler systems are be: -

comming - popular for close-drilled crops on the more
sloping and undulating, sandy soils. ‘In nonirrigated
acres terraces are used to break the sweep of the slope
and the soil is contour:farmed. Grassed waterwavs:are
used for terrace outlets to safely remove excess water.

Predicted yields of principal crops

The predicted average yields per acre of the principal
irrigated crops are given under two levels of manage-
ment in table 2. The yields of nonirrigatéd crops are

given in table 3. These predictions are based on observa--
tions over a long period of time and-on information =~

obtained from farmers and agricultural leadérs of the
county. Yields in eolumns. A are those obtained under

common management, which ‘does not include regular .

cropping systems or conservation management., Yields

3JAMES G. BROUNER, conservation agronomist, Soil Conservation

Service, assisted in preparing this section. - .

growing crops
or adequate residue on the surface of the erodible non--
irrigated soils is necessary to control soil blowing. Many
farmers practice stubble mulching by using subsurface
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in columns B are those that can be expected under im-
proved management, including Ylanned croppihg systems
and measures that conserve soil and moisture, maintain

- high fertility levels, adequate organic-matter content in -
~ the soil, and good soil structure.

Soils that are.not suitable for producing any of the
principal crops are omitted from the tables.
Capability Grouping

- Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field ¢crops. The groups

“are made according to the limitations of the soils when

used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The group-
ing does not take into account major and generally ex-

‘pensive landforming that would change slope, depth, or

other characteristics of the soils;-does not take into con-
sideration possible but unlikely major reclamation proj-
ects; and does not apply to rice, cranberries, horticul-
tural- crops, or other crops requiring special manage-
ment., - : SR o

-Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability and
limitations of groups of soils ‘for..range, for trees, or
engineering. o B
g %n the capability system, all kinds of soil are grouped

- at three levels, the capabilitfz class, subelass, and” unit.
1)

These are discussed in the following paragraphs.
- CapaBmry Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numer-
als indicate progressively greater limitations and nar-
rower choices for practical use, defined as follows:

Class I soils have few limitations that restrict their

- Class IT soils-have moderate limitations that reduce
the .choice of plants or that-require moderate
conservation practices. S

Class IIT soils have severe limitations that reduce

~ the choice of plants, require special conservation

.- practices, or-bath, - ‘ -

Class TV soils have very severe limitations that re-
duce the choice of plants, require very careful

. management, or both. « ' -

Class V soils are not likely to erode but have other
limitations, impractical to remove; that limit
their use largely to pasture, range, woodland,
or wildlife, - '

Class VI soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture, range, woodland,
or wildlife. ' .

.. Class "VIL soils have very severe limitations that
‘make them unsrited to cultivation and that re-
‘strict their use largely to pasture, range, wood-
land, or wildlife, o

Class VIII soils and landforms have limitations

. that. preclide their use for commercial plants

~and restrict their ‘use to recreation, wildlife, or
water supply, or to esthetic purposes. (None in
Adams County.) - = - -
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CAPAm_LITY_,S_Ugc_I;Ass};s -are soil groups within. one
class; they are designated by adding a small letter, e,
w, 8, or ¢, to the:class numeral, for examplé, ITe. The

letter ¢ shows that the main limitation is risk of erosion .
unless close-growing plant cover is ‘maintained; w shows -

that water in or on the soil interferes with plant growth
or cultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil
is limited mainly because’ it is -shallow, droughty, or
gtony; and ¢, used in only some

too cold or too dry. ,

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most,. only the subclasses indicated by w, s, and ¢,
because the soils in class V are subject to little or no
erosion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife, or
recreation. ‘

CapapiLiry Units are soil groups within the sub-
classes. The soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to
require similar management, and to have similar pro-
ductivity and other responses to management. Thus, the
capability unit is a convenient grouping for ‘making
many statements about management of soils. Capability
units are generally designated by adding an Arabic nu-
meral to the subclass symbol, for: example, IIe-2 or

me parts of -the United -
States, shows that the chief limitation is climate that is
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IIfe-7. Thus; in one symbol, the Roman numeral desig-

‘nates the capability class, or degree of limitation: the

small letter indicates the subclass,-or kind of limitation,

~as defined in the foregoing paragraph; and the Arabic

numeral specifically identifies the capability unit within
gach subclass. _

“In the following pages the irrigated capability units
and: then the nonirrigated units in° Adams County are
described and suggestions for the use and management

- of ‘the soils are given. The names of soil series repre-

‘sented are mentioned in the description of each capa-

‘bility unit, but this does not mean that all the soils of &

given series appear in the unit. To find the names of all
the soils in any given capability unit, refer to the “Guide
to Mapping Units” at the back of this survey.

Mariagement by irrigated capability units

In this subsection, each irrigated capability unit in
Adams County is described and use and management are
discussed. '

CAPABILITY UNIT I-1, IRRIGATED

The soils in this unit are deep, well-drained, nearly:
level loams of the Nunn and Satants series.

These soils are easy to cultivate and absorb water at
a moderate rate. They have a moderate to high available
water capacity and -moderate to moderately slow per-
meability. The hazard of erosion is slight. '

TABLE 2.—Predicted average yields per acre for the principal irrigated crops under two. levels. of management

[Yields in columns A are those to be expected under common management; yields in columns B are those to be expected under improved
‘management. Absence of a yield figure indicates that the crop is not usually grown on this soil}

Alfalfa
Soil

Wheat

Corn
" ensilage

Corn Sugar

Barley
beets .

>
w
.

Ascalon sandy loam, 1 to 3 percent slopes
Ascalon sandy loam, 3 to 5 percent slopes
Ascalon sandy.loam, 5 to 9 percent slopes....__.
Ascalon loamy sand, 0 to 3 percent slopes_..____
Dacono loam, 0 to 1 percent slopes.
Dacono loam, 1 to 3 percent slopes. . ....__. ..
Heldt clay, 0 to 3 percent slopes._ .- ...
Heldt clay, 3 to 9 percent slopes____ ... ...
Loamy alluyial land, gravelly substratum._...._..
Loamy alluvial land, moderately wet.._ " _____
Nunn loam, 0 to 1 percent slopes

Nunn loam, 1 to 3 percent slopes. .. .- .:i.-.
Nunn clay loam, 0-to 1 percent slopes
Nunn olay loam, 1 to 3 percent, slapes
Platner loam, 0 to 3 percent slopes
Platner loam, 3 to 5 percent slopes._._ ... _.--
Renohill loam, 3 to 9 percent slopes
Satanta loam, 0 to. I percent slopes
Satanta loam, 1 to 3.pereent slopes_ - .. .-._-
Truckton - leamy sand, 0 to 3 percent slopes
Truckton sandy loam, 1 te 3 percent slopes__.__
Truckton sandy loam, 3 to 5 percent slopes_ ....|
Ulm loam, 3 to 5 percent slopes

Ulm loam, 5 to 9 percent slopes._.___._ e
Vona loamy sand, @ to 3 percent slopes._.._...-
Vona sandy.loam, 0 to. L pereent slopes.-.__----
Vona sandy loam, 1 to 3 perg¢ent.slopes

‘Vona sandy loain, 3 to 6 percent slopes___..___-|
Weld loam; 1 to 3 percent slopes.. : '
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TABLE 3—Predicted average yields per acre Jor dryland erops under two levels of management

[ Yields in columns A are those to be expected under common management; yields in columns B are those to be‘_ expected under improved

management]
Winter Barley Forage
wheat sorghum
Soil
A B | . A B A B
. : Bu Bu. Bu Bu. Tons Tons
Adena loam, 0 to 3 percent slopes. . _____ ... T e ———— 15 18 16 19] 1.5 3.0
Adena loam, 3 to 5 percent slopes________________ e e e 13 17 14 18| 1.0 2.5
Adena-~Colby association, gently sloping.. ... __ . ___ T TTTTTTTTmTTTTTTIOC 11 13 12 14 .5 1.5
Ascalon loamy sand, 0 to 3 percént slopes________________________ Tt 13 16 14 17 2.0 3.5
Ascalon sandy loam, 1 to 3 pereent slopes.. _____________ T TTTTTTTTTmTTTTIICC 16 19 17 20 2.0 3.5
Ascalon sandy loam, 3 to 5 percent slopes__ __ ____________ e e e 14 18 15 19 1.0 2.5
Ascalon sandy loam, 5 to 9 pereent slopes_____________________ " TTTTTTTTTmTTTeooomes 11 14 11 14 .5 1.5
Ascalon-Platner association_ ... __________ T T 15 18 16- 19| 1.5 3.0
Ascalon-Vona sandy loams, 1 to 5 percent slopes__________________ T TTTTTTTTTTC 13 16 14 18| 1.0 2.5
Heldt clay, 0 to 3 percent slopes_ . __.________________ " _TTTTTTTTTTmemmmmmImommms 13 15 13 15 .5 L5
Nunn loam, 1 to 3 pereent s\opes_._______________ [ TTTTTTmmmmmmmmmImTIhs 16 19 17 20 2.0 4.0
Nunn cley loam, 1 to 3 percent slopes..___________________ T TTTTTTTTTTTTTeTn 14 19 15 20| L5 4.0
Platner loam, 0 to 3 percent slopes__ . ______________ T T"TTTTTTITmTmTITTI 16 19 16 201 2.0 4.0
Platner loam, 3 to 5 pereent slopes___ ________________ T TTTTmTTTTTTTTTTTTTC 14 181 15 19 1.0 2.5
Renohill loam, 1 to 3 percent slopes. ... _....__________ 7T TTTTTTmTTTTTTTTTY 12 15 13 16| L5 3.0
Satanta loam, 1 to 3 percent slopes______________________ T TTTommmmmTmmmmTImmTS 16 19 17 201 2.0 4.0
Stoneham loam, 0 to 3 percent slopes . _ . 13 16 14 17| L5 3.5
Terry fine sandy loam, 0 to 3 percent slopes_______ F U I 12 15 13 16| LO 3.0
Truckton loamy sand, 0 to 3 percent slopes_______________________"T"TTTTTmmmTTTTS 11 14 11 141 15 3.5
Truckton sandy loam, 1 to 3 percent slopes.._______________ T TTTTTTTTTTTTTTTT 14 17 15 18] 2.0 40
Ulm loam, 1 to 3 percent slopes___________________ R O 13 16 14 17 L5 3.5
Ulm loam, 3 to 5 percent slopes.___.____________.______ "7 . 11 14 12 15] 1.0 2.0
Vona loamy sand, 0 to 3 pereent slopes_ . 10 13 10 13 L5 3.0
Vona sandy loam, 1 to 3 percent slopes._______.______.___________TTTTTTTmmTemmmmhes 13 16 14 171 1.5 3.5
Weld loam, 1 to 3 percent slopes._._________.________ " TTTTTTTTTmmmmmTTTTTTIT 16 19 17 20 20 40
Weld-Deertrail complex, 0 to 3 percent slopes_.________ - __TTTTTmmTTTemoes 8 12 9 134 10 2.0

These soils are suited to the crops commonly grown in
the county. Corn, alfalfa, sugar beets, and vegetables are
the main crops. Some malting barley and other small
grains also are grown. -

These soils are suited to most irrigation methods, and
a minimum amount of preparation is needed. A sunitable
crop rotation is needed to maintain good tilth. Fertilizer
is needed because the soils are nsed intensively for Crops.
Nonlegumes respond to additions of nitrogen and phos-
phorus, and legumes respond to additions of phosphorus.

CAPABILITY UNIT Nle-1, IRRIGATED -
The soils in_this unit are deep, well-drained, very

gently sloping loams and clay loams of the Nunn, Plaf- -
“soll in this unit. It is deep, well drained, and very

ner, Satanta, and Weld seriés.

Most of these soils are easy to cultivite, but the Nunn
clay loam should be plowed in fall to make seedbed
preparation easier in spring. All the soils absorb water
at a moderate rate, have medium to high available
water capacity, and are moderate to slow in permeabil-
ity. The hazard of erosion is moderate. ,

These soils are suited to all of the crops grown in the

county. Unless furrows are angled across the slope, row

crops should not be grown for more than 3 consecutive
years in the rotation. A good rotation is 3 or 4 years of

alfalfa, 1 year each of corn, sugar beets, corn; and small ‘

grain, and then back to alfalfa.

Border ditches and furrows tend to wash, but most

other irrigation methods work well on these soils. Water
applied between borders is difficult to control on these

slopes and borders should not be used unless the soils
are bench bordered. Flooding between contour ditches is
suitable for alfalfa and small grain crops. Regulated
furrows and contour furrows are best for row Crops.
Reducing irrigation heads and. lengths of run somewhat
from those used on more nearly level soils helps to con-
trol erosion and to reduce the amount of waste water.
High-residue crops, reduced tillage, and extra manure
help. to improve tilth and the water-intake rate. Crops
respond well to fertilizers applied in amounts indicated
by -soil tests. \

CAPABILITY UNIT Me-2, IRRIGATED
Ascalon sandy loam, 1 to 3 percent slopes, is the only

gently sloping.
This soil is easy to cultivate and absorbs water at a -
moderately rapid rate. It has medium available water
capacity and moderate permeability. The hazards of soil
blowing aitd water: erosion are slight to moderate.
This soil -is suited to all of the crops grown in the

_county. It is especially suited to intensive cropping, but

adequate. irrigation water is needed, and the soil should
be leveled if row or truck crops are grown. A good rota-
tion'is 1 year cach of alfalfa, corn, sugar beets, corn,
and small grain, and then back to alfalfa. - '

Ridges or other areas exposed to strong winds and
blowing can be protected by leaving ample amounts of
stubble throughont the windy season, or by leaving the
surface rough or ridged. Reducing irrigation heads and
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lengths of run from those used on more nearly level soils
helps to control erosion and reduces unequal water pene-
tration. Border ditches erode, but suitable irrigation

methods are border dikes, sprinklers, and, for corn, fur-.

row irrigation. Crops generally respond to additions of
nitrogen and phosphorus applied in amounts indicated
by soil tests.

CAPABILITY UNIT Ifs-1, IRRIGATED

Nunn clay loam, 0 to 1 percent slopes, is the only soil
in this unit. It is deep. well drained, and nearly level.

This soil is slightly difficult to cultivate. It is easier to
work for a seedbed if it is plowed in fall. Occasional
subsoiling when the soil is dry temporarily opens the
soil to air, water, and plant roots. Tt should not be tilled
when wet. Tt absorbs water at a moderately slow rate,
has high available water capacitv. and is slow in perme-
abilitv. The erosion hazard js slight. ]

This soil is suited to all’ of the crops erown in the
county. It needs deep-rooted and high-residue crops to
open the soil for air and water penetration.

Suitable irrigation methods are border dikes. border
ditches. and furrows. Teneths of run for borders can be
long, up to half a mile, but irrigation frequency needs
to be increased in places because this method does not
wet the soil deeplv enough. Furrows that have small
streams that rnn for a long time work well. Crons. re-
spond to additions of nitrogen and phosphorus. Barnyard
manure or green manure is especially good because it
helps to maintain organic matter as well as plant nu-
trients.

CAPABILITY UNIT Is-2, IRRIGATED ~

Vona sandy loam, 0 to 1 percent slopes, is the only
‘T*oillin this unit. It is deep, well drained, and nearly
evel.

This soil is easv to cultivate and absorbs water at a
moderately rapid rate. Tt has medium to moderately low
available water eapacity and moderately rapid permea-
bilitv. The erosion hazard is slight.

This soil is suited to all the crops grown in the county.
Crop rotations based on alfalfa or grass and high-residue
crops help control soil blowing and add organic matter.
This soil supports intensive row or truck-crop farming,
but soil blowing needs to be controlled.

Reduecing lengths of irrigation runs and using non-
erodible heads of water help to irrigate without over-
irrigating the upper ends of fields: The system should
allow for frequent irrigation. Some crops need water once
a week. Borders. controlled flooding, furrows, and sprin-
klers are suitable irrigation methods. Sprinklers work
well and is the most efficient method for irrigating this
soil. If the soil is used intensively for crops, additions
of nitrogen and phosphorus, as well as manure, arc needed
and high-residue crops should be used in the rotation to
maintain fertility and good tilth. Nitrogen generally is
applied when corn or sugar beets are grown; phosphorus
is used before sugar beets or alfalfa are grown.

CAPABILITY ENIT ITfe-1, IRRIGATED
The soils in this unit are deep, well-drained, gently
sloping loams of the Platner and Ulm series. .
These soils are easy to cultivate and absorb water at
a moderate rate. They have medium to high available
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water capacity and slow to moderately slow permeabil-
ity. The water erosion hazard is moderate to severe. '
These soils are suited to most of the crops grown in
the county. Onions, tomatoes, and vine crops are not well
suited. Row crops should not be grown more than 2
years in stccession unless the soils are leveled and fur-
rows are angled across the slope. The soils are too steep
for intensive row cropping or truck farming. The rota-
tion should include alfalfa and a small grain to provide
the protection of a growing cover and surface residue.
Border irrigation‘is not suited to these soils. Because
the water moves too fast between borders, not enough
water is absorbed, the soil erodes, and water is wasted at
the lower end of the field. Sprinklers work on soils used
for hay or pasture. Closely spaced contour ditches allow
controlled flooding for drilled crops, and short furrows
or longer contour furrows can be used for row crops.
Lengths of run need to be relatively short, so that small,

‘nonerosive amqunts of water can be used. Nitrogen and

phosphorus should be applied in amounts indicated by
soil tests to achieve desired production levels.

. Pasture is well suited on these soils and helps to con-
trol erosion if well managed. Bromegrass, fescue, and
orchardgrass mixed with alfalfa or clover make produc-
tive pasture.

CAPABILITY UNIT iﬂe-z, IRRIGATED

Dacono loam, 1 to 3 percent slopes, is the only soil in
this unit. It is well drained, very gently sloping, and
moderately deep to sand and gravel.

This soil is easy to cultivate and absorbs water at a
moderate rate. It has mediuin to moderately low avail-
able water capacity and slow permeability. The hazard
of water erosion is moderate. :

This soil is suited to most of the crops grown in the
county, but onions, tomatoes, and vines do not produce
well on the stronger slopes. Continuous, intensive row
cropping or truck cropping requires leveling and is Iim-
ited because the soil is shallow. Row crops planted down-
slope should not be grown for more than 2 years in suc-
cession. Growing alfalfa and small grain in the rotation
reduces erosion losses. The growth of alfalfa is limited
by the moderately shallow soil.

Border, contour ditch, and ‘sprinkler methods of irri-
gation can be used for drilled crops; and furrow and
contour furrow methods can be used for row crops.
Lengths 6f runs need to be fairly short to reduce the
amount of waste water from overirrigation. Irrigation
heads should be small to control erosion. Crops respond
to use of manure and fertilizers, especially nitrogen and

“phosphorus.

Permanent grass for pasture or hay is well suited to
these soils. Bromegrass, orchardgrass, and fescue mixed
with alfalfa or clover make long-lived, productive pas-
tures.

CAPABILITY UNIT. IHe-3, IRRIGATED

The soils in this unit are deep, well-drained, gently
sloping sandy loams of the Ascalon, Truckton, and Vona
series.

Ascalon and Vona soils are easy to cultivate, but the
Truckton soil is very hard when dry. All of these soils
absorb water at a moderately rapid rate, have medium
to moderately low available water capacity, and are
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moderate to rapid in permeability. The hazards of soil
blowing and water erosion are moderate to severe,
These soils are Suited to most of the crops grown in
the county. The soils are too sloping for continuous row
crops or truck crops. Onions; vines, and tomatees are not
generally well suited. Alfalfa and smiall.grain are needed.

In the rotation to reduce soil washing and blowing.

Rows should be angled across the slope if corn or sor-
ghum is grown, or t%ese crops should not be grown more
than 2 consecutive years in the rotation. Reduced or min-
imum tillage helps to control water erosion and soil
blowing by keeping residue near the surface. = - '
Border irrigation is not suitable. The soils are so slop-
ing that water does not spread. Sprinkling or flooding
from contour ditches is a good method for irrigating
drilled crops and pasture. Row creps should be irrigated.
by use of furrows, contour furrews, or sprinklers. Irri-
gation runs need to be short-so that small, nonercsive
streams can be used. Crops respond to addition of nitro-
gen and phosphorus applied in amounts indicated by
soil tests. The extra crop growth helps to control erosion,
Permanent grass for pasture or hay is well suited and
helps to protect the soil from soil blowing and water
erosion. Smooth brome, orchardgrass, or feseue mixed
with alfalfa or clover make long-lived, productive pas-
ture. Good management, high fertility, and frequent
irrigation are necessary. for productive pasture.

CAPABILITY UNIT Ield, IRRIGATED

The soils in this unit are. deep, well-drained, very
gently sloping sandy loams of the Truckton and Vona
series.

The Vona soil is easy to cultivate, but the Truckton
soil is hard to cultivate when drv. Both soils absorb
water at a moderstely rapid rate. They have medium to
moderately low gvailable-wafer capacity and noderately
rapid to rapid permeability. The hazard of soil blowing is
moderate to severe. ' - e »

These_soils are suited to all the crops grown in the
county. If the soils are leveled, however, crop rows should

be slanted across the slope. Row crops shiould not be grown

more than 2 consecutive years in the cropping sequence.
Irrigation runs need to be short, and some crops need

to be irrigated as often as onee a week. Crops respond to-- N b ; .
be taken not to overirrigate. Borders, corrugations, and

additions of mqnure and fertilizer. Manure increases the
available water capacity, adds plant nutrients, and pro-
vides some erosion control. Nitrogen is commenly ap-
plied annually to soils used for corn. Phosphorus is
often applied before hav or pasture is planted.

These soils are suited to irrigated pasture. Bromegrass,
orchardgrass, and fescue mixed with alfalfe or clover
make good pasture. : '

CAPABILITY UNIT Ile-5, IRRIGATED -
The soils in this unit are deep, well-drained, nearly

leve] to very gently sloping loamy sands.of the Ascalon,

Truckton and Vona series. .

These soils are easy to cultivate and absorb water rap- -

idly. They have moderately low to low available water
capacity and are moderate to rapid in permeability, Thé
hazard of soil blowing is moderate to severe. :
These soils are suited to most of the crops grown in
the county, but oniois, tomatoes, and vines do not grow
well. Row crops should not be grown unless protective

~ workable.

residue is left on the surface or a winter crop established
to protect the soil from blowing. Alfalfa, corn for grain,
and small grain make a good rotation.

Irrigation runs must be short. Frequent irrigations
are needed. Sprinkling is an effective method of irriga-

~ tion. The sprinklers should be self powered or easily

moved because some crops need irrigating as often as
once every 5.days. Border. irrigation, using short runs
and large amounts of water, is suitable for hay and pas-
ture on the more gently sloping soils. Applications of
nitrogen and phosphorus, as well as manure or crop
residue, are needed annually to keep the soils productive.
Permanent pasture or hay is well suited. (Good man-
agement, including frequent application of irrigation
water and additions of fertilizer, is needed for produc-
tive pasture. Permanent vegetation makes irrigation
easier and helps to control erosion. Bromegress, orchard-
grass, and fescue mixed with alfalfa and clever make
"good pastire. .
- CAPABILITY UNIT IiIs-1, IRRIGATED
Heldt clay, 0 to 3 percent slopes, is the only soil in this

unit. It is deep, well drained, and nearly level to very -

gently sloping. This soil forms cracks when dry, but

‘thege swell shut rapidly when water is applied. The soil
tﬁmlls readily to become saline because it is derived from
shale, . ' '

This soil is hard to cultivate and absorbs water slowly.
It has high available water capacity and slow permea-
bility. The erosion hazard is slight. o

- This soil is better suited to close-growing crops than
to row crops or truck crops. Potatoes will not do well.

- Continuous row crops or truck crops are not suited, be-
cause they do not produce the residue needed to keep the
soil open to air, water, and plant roots. Excessive culti-
vation compaets.-the surface layer and hastens the loss of
organic matter. A good rotation consists of alfalfa, corn,
and small grain; or alfalfa, corn, sugar beets, and small

grain. S o o :

- Pasture is well suited. Bromegrass, ‘ wheatgrass, or
fesoue, or two or more of these grasses, mixed with al-
falfa and clover make long-lasting mixtures that can be
used for pasture and hay. -

Irrigation runs can be relatively long, but care must

- contour - ditches - are “suitable irrigation methods for
drilled crops. Furrow irtigation is used .for row crops.
Sprinklers-are not suitable. Time between irrigations

- can _be long for some crops. Long runs are generally

needed.to wet the root zone. Crops respond to mtro%en
ally -

and phosphorus. Manure and crop residue are especi
good for. this soil and help to keep it more open and

CAPABILITY UNTR Ils.2, IRRIGATED = -
Dacono loam, 0 to -1 percent slopes, is the only soil in

this unit. It is well drained, nearly level, and moderately
deep to sand and gravel. , :

This soil is easy to cultivate and absorbs water at a
moderate rate. It has medinm to moderately low avail-
able water capacity and slow permeability. The crosion
hazard is slight." g S

- Thig:seil is suited to almost all the crops orown in the
%uptyi,i;butﬁit 1s not -suited" to very deep rooted crops.
Ihtensive row cropping or truck farming should include




ADAMS COUNTY, COLORADO

the use of manure, green manure, fertilizer, and special
residue crops to maintain fertility, crop growth, and
good tilth.

Border and sprinkler irrigation are good methods for
drilled crops. Furrow and sprinkler irrigation are used
for row crops. Runs can be fairly long, but time of irri-
gation should be short to control overirrigation, seepage,
and (Flant nutrient losses. Seme crops need to be irri-
gated as often as once a week.

Permanent pasture or hay is a good use for this soil.
Bromegrass, orchardgrass, and fescue mixed with al-
falfa and clover make long-lived, productive pasture.

CAPABILITY UNIT IlIw-1, IRRIGATED

This unit consists only of Loamy alluvial land, mod-
erately wet. This land type i1s deep, somewhat poorly
drained, and nearly level. ‘

This land is easy to cultivate and sbsorbs water at a
moderate rate. Tt has medium to high available water
capacity and moderate to moderately slow permeability.
The erosion hazard is slight to moderate, and the hazard
of flooding i3 moderate to severe.

This land type is suited to most of the crops grown in
the county. A good cropping system is 8 or 4 years of
alfalfa, 1 year each of corn, small grain, sugar beets, and
grain, and then back to alfalfa. Irrigated pastures are
especially well suited. Bromegrass, orchardgrass, and
fescue mixed with alfalfa or clover make long-lived,
productive irrigated pasture.

Most irrigation methods are suitable after leveling,
subsurface drainage, and flood protection. have been ap-
plied to the area. Drilled crops can be irrigated by con-
trolled flooding, by border dikes or ditches, or by gated
pipes. Row crops can be irrigated by furrows or sprin-
klers. Lengths of irrigation runs vary with the kind of
crop and the degree of subsurface drainage. Crops re-
spond to application of nitrogen and phosphorus if this
land type is carefully managed. Management of crop
residue and application of barnyard manure aid in
maintaining good tilth,

CAPABILITY UNIT IVe-1, IRRIGATED

The soils in this unit are moderately deep to deep,
well-drained, gently sloping to moderately sloping loams
and clays of the Heldt, Renohill, and Ulm series. These
soils tend readily to become seeped and saline because
they overlie shale or were derived from shale.

Renohill and Ulm soils are easy to cultivate and ab-
sorb water at a moderate rate. They have medium to
high available water capacity and are moderately slow
to slow in permeability. The Heldt soil is difficult to
cultivate and absorbs water slowly. It has high available
water capacity and is slow in permeability, On all the
soils, the hazard of water erosion is moderate to severe.

These soils are suitable for limited cropping, but in-
tensive cropping is hazardous. A good cropping system
is alfalfa in a rotation with small grain or irrigated
pasture. . '

Sprinklers and eclosely spaced contour ditches are the
best irrigation methods. Permanent contour ditches or
sprinklers can be used if these soils are in permanent
pasture or hay. Crops generally respond to additions of
manure, nitrogen, and phosphorus and help to produce
the vegetative growth needed to control erosion. '

3b

Permanent pasture or hay helps to protect these soils
and commonly is the most profitable way to use them.
Irrigation is simpler in pasture than in fields used for
crops. Bromegrass, orchardgrass, fescue, and wheatgrass
mixed with alfalfa or clover, or both, make a long-lived,
productive pasture. Rotation use, limited grazing (leave
4 inches of stubble), adequate water, and fertilizer are
all needed to maintain productive pasture that protects
the soils from erosion.

CAPABILITY UNIT IVe-2, IBRIGATED

Ascalon sandy loam, 5 to 9 percent slopes, is the only
soil is this unit. It is deep, well drained, and moderately

slo%ing. _

his soil is easy to cultivate and absorbs water at a
moderately rapid rate. It has medium available water
capacity and moderate permeability. The erosion hazard
is severe.

“This soil is suitable for limited cropping, but it is not
suited to row crops. A suitable cropping sequence is
alfalfa in a rotation with small grain or irrigated
pasture.

Irrigation methods are limited to closely spaced con-
tour ditches and sprinklers, Extreme care is needed for
the irrigation of all crops to keep the soil from eroding.

Permanent. pasture or hay is suited to this soil. Tt
makes irrigation easier and helps to control erosion. be-
cause of the permanent cover. Bromegrass, orchardgrass,
and fescue mixed with alfalfa or clover makes produc-
tive pasture. Good management requires rotation of use
to permit watering and regrowth. Fertilizer and ade-
quate water are needed for productive pasture.

CAPABILITY UNIT IVw-1, IRRIGATED

This unit consists only of Loamy alluvial land, grav-
elly substratum. It is shallow, well drained to somewhat
poorly drained, and nearly level, Small areas of gravel
and sand outcrops are scattered throughout.

This land type is easy to cultivate and absorbs water
at a moderate rate. It has low available water capacity
and rapid to very rapid permeability. The erosion haz-
ard is only slight, but the hazard of flooding is very
severe,

This land type is suitable for limited or special crop-
ping, such as use for truck crops. Irrigated pasture also
is suited to this land type. Wheatgrass, tall fescue, and
adapted clovers are suitable species. _

Furrow and sprinkler irrigation are suitable meth-
ods of water application. Very intensive management is
required to keep this land type productive. Large appli-
cations of barnyard manure and fertilizer are needed
when producing truck crops, such as head lettuce, table
carrots, green onions, cabbage, celery, and other suited
crops.

P CAPABILITY UNIT Vw-1, IRRIGATED

This unit consists only of Wet alluyial land. The soil
material in this land type is shallow to deep, very poorly
drained, nearly level, and stratified. Old oxbows under-
lain by clay are also in areas mapped as this land type.
The erosion hazard is only slight, but the flood hazard
is severe. _

This land type is too wet for cultivation. It is suited
to permanent. hay or pasture. Seeding is-difficult, but
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broadcasting and dragging to cover the seed are success-

in some places. Bromegrass, wheatgrass, orchard-
grass, fescue, and clover make a good mixture for pas-
ture. Use should be rotated to allow regrowth periods
and limited to keep the plants in a healthy condition.
Although erosion is not a hazard, 3 inches of growth left
after use generally improves the stand and the produc-
tion.

Suitable irrigation methods are sprinklers and flood-
ing, but generally this land type does not need irriga-
tion. Subsurface drainage is not generally feasible, but
drainage can be improved in some areas. This land is
commonly irrigated by use of tail waste or “free” water.
Good management of water and fertilizer is necessary
for highly productive pasture.

Management by nonirrigated cabability units

In this subsection, each nonirrigated capability unit in
the county is described and use and management of the
soils are discussed. The Arabic numerals are not consecu-
tive, because not all of the capability units used in
Colorado are represented in Adams County. ‘

CAPABILITY UNIT Ille-6, NONIRRIGATED

Platner loam, 8 to 5 percent slopes, is the only soil in
this unit. It is deep, well drained, and gently sloping.

This soil is easy to cultivate. and it absorbs water at a
moderate rate. It has medium to high available water
capacity and slow permeability. The hazards of soil
blowing and water erosion are moderate.

This soil is suited to all adapted -crops. For a wheat-
fallow sequence, contour or cross-slope stripcropping
should be combined with use of crop residue or the soil
should be stubble mulched to control water erosion and
soil blowing. Terracing and contour planting help to
control erosion, especially if row crops are a regular part
of the crop sequence.

CAPABILITY UNIT Ille-7, NONIRRIGATED

The soils in this unit are deep, well-drained, nearly
level sandy loams of the Ascalon and Truckton series.

The Ascalon soil is easy to cultivate, but the Truckton
soil is hard to cultivate when dry. They both absorb
water at a moderately rapid rate, have medium availa-
ble water capacity, and are moderate to moderately
rapid in permeability. The hazard of soil blowing is
severe. -

These soils are suited to all adapted crops. In a wheat-
fallow sequence, use of crop residue or stubble mulching
helps to control soil blowing. If row or cultivated crops
are grown, these soils need to be stripped against the
wind and stubble mulched. To reduced the hazard of
soil blowing, annual sorghums can be planted without
any seedbed preparation in stubble from the previous
year,

These soils commonly respond to nitrogen in years
that have sufficient rainfall. ' '

CAPABILITY UNIT MIs-3, NONIRRIGATED

Nunn clay loam, 1 to 8 percent slopes, is the only soil
in this unit. Tt is deep, well drained, and very gently
sloping. .

This soil is slightly difficult to cultivate, and it ab-
sorbs water at a moderately slow rate. It has high avail-

able water capacity and slow permeability. The hazards
of soil blowing and water erosion are moderate.

This seil i8 suited to all adapted crops. Crop residue
management or stubble mulching is needed to protect
this soil from soil blowing and water erosion. Terracing
helps control erosion and conserve water for crops. Sor-
ghums are not well suited to this clayey soil. Stubble
mulchinF and use of crop residue aid in opening the sur-
face soil to improve water infiltration and help main-
tain good tilth.

This soil is moderately to highly productive. The pro-
duction is directly proportional to the moisture received.
If runoff is saved and held-on this soil, crop growth is
improved.

CAPABILITY UNIT Hlc-1, NONIRRIGATED

The soils in this unit are deep, well-drained, nearly
level to gently sloping loams of the Nunn, Platner, Sa-
tanta, and Weld series.

These soils are easy to cultivate, and they absorb water
at a moderate rate. They have medium to high available
water capacity and moderate permeability. The hazard
of water erosion is only slight.

These soils are suited to all adapted crops. A wheat-
fallow sequence using crop residue or stubble mulching
makes a good conservation cropping system. Sorghums
for feed or hay can be used as catch crops in case of hail
or loss of stand or for other reasons.

These are some of the most productive nonirrigated
soils in the county. They require simple management and
erosion contro] praetices. Most areas-of these soils are
used for crops, but a smaller acreage remains in native
grass. . '

Terracing helps to reduce runoff and to increase the
amount of water available for crop growth.

CAPABILITY UNIT IVe-3, NONIRRIGATED

The soils in this unit are moderately deep to deep,
well-drained, nearly level to gently sloping loams of the
Adena, Renohill; Stoneham, and Ulm series.

These soils are easy to cultivate, and they absorb water
at a moderate rate. They have medium available water
capacity and slow to moderate permeability, The hazards
of soil blowing and water erosion are slight to severe.

These soils are suited to most adapted crops, but in-
tensive care and management are needed in cropped
areas and good management. is needed. in native grass-
land or planted pasture to control erosion. The crop-
ping sequence is limited to wheat-fallow with wind
stripping and stubble mulching. Sorghums are not well
suited to these soils, but they can be planted following
hail- or wind-damaged wheat crops, and.they produce
good feed if adequate rain is received. This plant growth
helps to protect these soils from erosion. Keeping residue
on or near the surface of the soil by minimum tillage or
stubble mulching also helps protect the soil and aids in
keeping the surface porous for good water infiltration
and maintaining good tilth. Terracing and wind strip-
ping help to retain moisture and increase production.

These soils are good for native grassland but are only
fair for planted pasture. The native blue grama is a good
grass, but its normal production is low. Deteriorated
stands can be renewed by careful chiseling and reseed-
ing. Side-oats grama is good in some areas.
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Planted pastures are only moderate to low producers
of such grasses as crested wheatgrass, intermediate
wheatgrass, and, in some aress, western wheatgrass. Most
plants do well in years that have sufficient rainfall, but
they are damaged in years that have moderate or low
rainfall.

CAPABILITY UNIT IVe, NONIRRIGATED

The soils in this unit are deep, well-drained, gently
sloping loams of the Adena and Ulm series and an
Adena-Colby association.

These soils are easy to cultivate, and they absorb
water at a moderate rate. They have medium available
water capacity and slow to moderate permeability. The
hazards of water erosion and soil blowing are severe.

These soils are suitable for limited cropping, but in-
tensive management is needed to control erosion. Struc-
tural practices, such as terraces or diversion ditches, or
both, also help to control erosion.

The cropping sequence is ]arigely limited to wheat and
fallow. Strippig at right angles to the prevailing wind
helps to control erosion an(gi conserve moisture. Sor-
ghums are not well suited to these soils, but they can be
planted as a catch crop following hail- or wind-dam-
aged wheat crops. This helps -to control erosion, and
some feed is harvested in places. ' :

This is good native grassland, and it responds to good
grassland management. Good pasture grasses are crested
wheatgrass, western wheatgrass, and side-oats grama.

CAPABILITY UNIT IVe-5, NONIRRIGATED

The soils in this unit are moderately deep to deep,
well-drained, nearly level to very gently sloping sandy
loams and fine sandy loams of t%e Terry and Vona
series,

These soils are easy to cultivate, and they absorb
water at a moderately rapid rate. These have moderately
low available water capacity and moderately rapid per-
meability. The hazard of water erosion is slight to mod-
erate, and that of soil blowing is severe.

These soils are suitable for limited cropping. Wheat-
fallow and wheat-fallow-sorghum-fallow are the main
cropping sequernces. Good management is necessary to
control erosion. Stripping fallow at right angles to the

prevailing wind is important. Crop residue left on the’

surface by using minimum tillage or stubble muching
also helps to reduce erosion, increase moisture retention,
and control weeds.

This is good grassland or pastureland. Sandyland
grasses, such as sandreed, big and little bluestems, sand
bluestem, and sand dropseed, are native to these soils.
Good introduced pasture grasses include sand lovegrass
and crested wheatgrass.

‘CAPABILI'}‘Y UNIT 1Ve-8, NONIRRIGATED

Ascalon sandy loam, 5 to 9 percent slopes, is the only
soil in this unit. It is deep, well drained, and mederately
sloping. .

This soil is easv to cultivate, and it absorbs water at
a moderately Tapid rate. It has medium available water
capacity and moderate permeability. The hazards of soil
blowing and water erosion are severe. _

This soil is suitable for only limited cropping, but it
is very good grassland. Wheat-fallow or sorghum-fallow
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is a suitable cropping sequence, but intensive manage-
ment is necessary to control erosion, Stripping at right
angles to the slope or to-the prevailing wind, or both, or
stripping on the contour help to control eresion. Crop
residue should be left on the surface by stubble muching
to control erosion and censerve moisture.

_The best use for this soil is permanent pasture or na-
tive grassland. Native grasses include big and little blue-
stems, sandreed, sand bluestem, sand dropseed, ‘and; in
some areas, blue grama. :

CAPABILITY UNIT 1Ve-7, NONIRRIGATED

The soils in this nnit are deep, well-drained, gently
sloping sandy loams and loamy sands of the Ascalon
series and the Ascalon-Vona complex.

These soils are easy to cultivate, and they absorb water
at & moderately rapid rate. They have medium to mod-
erately low available water capacity and slow to rapid
Eermeability. The hazards of water erosion.and soil

lowing are mederate to severe. :

These soils are suitable for most crops adapted to this
county. Intehsive management practices are necessary to
control erosion. Wheat-fallow and sorghum-fallow are
suitable cropping systems. Stripping at right angles to
slopes, to the prevailing wind, or ]i)ot , is & good practice.
Carefully designed terraces or diversion dikes also help
to control erosion and conserve moisture. In all in-
stances, stubble mulching and use of crop residue help to
control erosion, increase moisture intake, and maintain
fertility and good tilth. :

These soils are excellent for native grassland or
planted pasture. The soils produce large amounts of
native grasses, such as sandreed, sand bluestem, big and
little bluestems, sand dropseed, and blue grama.

CAPABILITY UNIT IVe-8, NONIRRIGATED

“Vona loamy sand, 0 to 3 percent slopes, is the onl
soil in this unit, It is deep, well drained, and nearly leve
to very gently sloping.

This soil is easy to cultivate, and it absorbs water rap-
idly. It has moderately low available water capacity and
rapid permeability. The hazard of soil blowing is mod-
erate to severe, "

This ‘soil is. suitable for limited cropping. Wheat-
fallow and sorghum-fallow are suitable cropping se-
quences in years that have sufficient moisture. If
cropped, this soil needs intensive conservation manage-
ment to control erosion. Stubble mulching and wind
stripcropping help to control erosion, conserve moisture,
and malntain fertility and good tilth.

This soil is excellent grassland. It is well suited to
native sandyland grasses if management is good. Old
fields can be reseeded with sand lovegrass.

CAPABILITY UNIT IVe-9, NONTRRIGATED

The soils in this unit are deep, well-drained, nearly
level to gently sloping loamy sands of the Ascalon and
Truckton series.

These soils are easy to cultivate, and they absorb water.
rapidly. They have medium to moderately low available
water capacity and moderate to moderately rapid per-
meability. The hazard of soil blowing is severe.

These soils are suited to most adapted crops in the
county. Intensive management is necessary to control
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eroéiop.- Whéat~fa.llow_ and sorghum-fallow are the ,méin
cropping sequences. Strip-fallow plantings and stubble

mulching help to control erosion, conserve moisture, and. .

maintain good tilth., _ ‘

Using these soils for permanent grass helps to contro)
soil blowing. The soils produce large amounts of sandy-
land grasses, such as big: bluestem, sandreed; sand-blue-

~stem, and sand dropseed. Sand lovegrass is a good intro-
duced pasture grass. ) . ' :

CAPABILITY UNIT IVs-2, NONIRRIGATED
This unit consists of the Weld-Deertrail comples, 0 to
8 percent slopes. The soils in this complex are deep, well-
drained, nearly level to very gently-sloping loams. The
Deertrail soil is-alkali- affected and characterized by
barren slickspots. e
Weld loam is easy to cultivate, and it absorbs water

at a moderate rate. It has medium to high ayailable

water capacity and slow permeability. Deertrail loam is
difficult to cultivate, and it absorbs water very slowly.
It has low aveilable water capacity and slow permea-
bility. The hazard of water erosion is moderate, and that
of soil blowing is severe. o - R

Soils ofthis complex are suited to some crops. but are
especially suited to permanent- grass. In s wheat-fallow
sequence, residue must be kept on or near the surface
by minimum tillage. Crop residue management or stub-
ble mulching helps to open-the surface layer and in-

crease the water-intake rate. The soils %enetria;’flly are not -
' but they are well-

well suited to grain sorghum and cern,
suited to native grasses, including blue grama, western
wheatgrass, and alksli sacaton. = - - . . - :

Good grasses for permanent pasture plantings are

crested wheatgrass, intermediate wheatgrass, western -

wheatgrass, and Russian wildrye. Yellow sweetclover
does well; it -adds nitrogen to the soil and increases the

value of the forage. Sweetclover roots help water infil-

tration and dpermeability. Good ‘pasture, properly. used
and managed, is the best use of these soils.

CAPABILITY UNIT IVs-3, NONIRRIGATED - :
Heldt clay, 0 to 3 percent, slopes, is the only soil in this
unit. It is deep, weﬁ drained, and nearly level to very
gently sloping. - ‘ :
This soil is difficult to cultivate, and it absorbs water
slowly. It has high available water capacity, but much

of the water that could be. stored for plant -use. is_ Jost

through runoff. It is slow. in permeability. The erosion
hazard is only slight. - : N

This soil is suited to only a few crops. Tt requires much

organic matter to aid surface intake of water. Intensive
management is needed. ' ‘

Under good management, this soil is gbbd‘iahgelaﬁd.r "

Western wheatgrass and blue grama are the main grasses

that furnish good grazing for cattle. Grazing sheuld be -
controlled so that stock are.not in the area when it is

wet, to prevent puddling the soil. Frequent rest-periods
help to maintain a vigorous stand of grass.

CAPABILITY UNIT Vie-1, NONIRRIGATED :
The soils in this unit are moderately deep to deep,
well-drained, gently to strongly sloping loams of the
Renohill, Stoneham, and Ul series, of an Adena-Colby
association, and of the Wiley-Adena-Renohill complex.

- series and the Shingle-Reno

-animals should be excluded until the grass is
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- Included is Loamy alluvial land .along associated water-

ways, , ST , | |
* These soils absorb water at a moderate rate. They have
medium available water capacity, but much of the water

that would be available for plants is lost through runoff

- because of slope. The soils have mederate to slow perme-

ability. The erosion hazard is severe..

. These soils are not suitable for. cultivation, because of

the strong, uneven slopes. Cultivated areas should be re-

seeded to grass.. A good seedbed is needed if a stand of

grass ig.to be established. Grazing animals should be

excluded until the grass is well established,
Native vegetation™ includes blue grama and western

wheatgrass.

: CAPABILITY UNIT Vie-2, NONIRRIGATED
The soils of this unit are shallow to deep, well-drained,

gently sloping to moderately . steep loams of the Colby

‘ d. ¢l ill complex.. .. . - :
- These soils absorb water at a moderate rate. They have
low to medium available water capacity, but much of the

- water that would be available for plants is lost through
“runoff- becayse of the moderately steep slopes. These soils
-are’ moderate to slow in permeability. The erosion haz-

ard is moderate to severe, ..

These soils are not suitable for cultivation, because of
steep; uneven slopes. A few-areas are cultivated. Some
old fields have been returned-to grass. All of these soils
are unstable and highly -erodible; Areas now cultivated
should be reseeded to: permanent grass. A ‘stubble crop
is needed to stabilize the soils before reseeding: Grazing
well es-
tablished.

Native vegetation includes blue .grama, side-oats

‘grama, and. western wheatgrass,
3 A

. CAPABILITY UNTT Vie-3, NONIRRIGATED
Heldt clay, 8 to 9 percent slopes, is the only soil in this
unit. 1t is deep, well drained, and gently sloping to mod-
erately sloping. - o o
‘This seil absorbs water slowly. It has high available

- water’ eapacity; but because the soil swells tight if it

becomes wet, most of the water that would be available
for.plants is lost through excessive runoff. Permeability

18 slow. The. hazard of water: erosion is moderate to se-
vere. -

- This soil is not suitable for cultivation unlms it is irri-

gated. The soil is used for grazing. .
. Native vegetation is western wheatgrass and blue

grama. :

. CAPABILITY UNIT Vied, NONIRRIGATED
The soils in this unit are shallow to deep, well-drained,
gently sloping to strongly sloping sandy loams, fine

sandy loams, and loamy sands of the Terry; Truckton,

and Vona series and the Terry-Tassel-Ulm, Terry-Vona-

~Tassell, and Vona-Ascalon complexes. -

These soils absorb: water at a moderately rai)id to

~ rapid rate, they have modergte-to low available. water
. capacity; and they are moderately slow to rapid in per-

meability. The erosion hazard is moderate to severe,
These soils are not suitable for ciltivation, because of
moderately steep; uneven slopes. Cultivated areas should

be returned to grass. Small, severely erpded areas are in
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fields thit formerly were cultivated. Establishing a good
grass cover is sometimes difficult. A good ,.stub%le crop
should be grown fo stebilize the soils before they are
reseeded to grass. The new seedlings should be protected
from grazing until well established.

Native vegetation includes sandreed, sand bluestem,

big bluestem, little bluestem, and sand dropseed. -

CAPABILITY UNIT Vi, NONIRRIGATED

The soils in this unit are deep, somewhat excessively
drained, very gently sloping to strongly sloping loamy
sands of the B%akeland and Valent series and the Blake-
land-Truckton association. , : ,.

These soils absorb water rapidly; -they have low
available water capacity and moderately rapid to very
rapid permeability. The hazard of soil blowing is severe.

These soils are not suitable for cultivation, because of
dominantly steny, unmeven slopes. They - are used for
grazing.

Native vegetation includes prairie sandreed, sand
bluestem, switchgrass, little bluestem, blue grama, and
sand dropseed. Sand sagebrush and yucca are in places.

CAPABILITY UNIT VIie-1, NONIRRIGATED

This unit consists only of Gullied land. This land
absorbs water at a moderite to alow rate, and the svail-
able water capacity is low to medium. Some stored water
is not available to plants.

Areas of this mapping unt have been severely dam-

aged by gully and sheet erosion. The scars in these .

strongly sloping swales have begun healing under good
menagement and favorsble moisture periods. to such
extenf that a fair to good grass cover is becoming re-
established. None of this land type is suitable for culti-
vation, It has fair to good potential as grassland. Ma-
chinery generally cannot be used for seedbed: prepava-
tion, because the.areas are too rough or teo steep. Some

water diversions can be placed at the upper ends of the:

swales to help remove the hazard of gullying.
Severe restrictions on grazing, as well as timely graz-
ing, help to restore a better stand of native grasses to

form s much.needed sod cover.

CAPABILITY UNIT VIIe-3, NONIRRIGATED

This unit consists only of Terrace escarpments. The .

materials in this land fype are very shallow gravelly
loams underlain by thick deposits of sand and gravel
that are calcareous in places. Slopes range from 1 to'80

percent. . L.

This land ahsorbs water at a moderdte to rapid rate,
has moderately low to low available water capacity, and
has rapid to moderate permeability. Surface runoff is
medium to very rapid; and the erosion hazard is meder-
ate to very severe. -

“ Terrace escarpments are too shallow, too gravelly, or
too steep for cultivation. They. are better suited to grass-
land, but grass is difficult to reestablish. Machinery gen-
erally cannot be used for preparing a seedbed or for
seedinig because these areas are rough, gravelly, and steep.

Good management. of the present cover and hand-seeding -
at the proper time are suitable methods of improving the

stand.

Native grasses inchude blue grama, western wheat-

grass, slender wheatgrass, and- little bluestem. - :
484-390—T4—8 -
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CAPABILITY UNIT Vile<$, NONIRRICATED

The soils in this unit are shallow, well-drained, gently
sloping to steep clays of the Samsil and Shingle series:

These soils absorbh water at a slow to moderate rate.
They hawe low available water capacity, and stored
water is not readily available to plants other than
grasses. They are slow to moderate in permeability. Run-
off is rapid, and the hazards of sheet and gully erosion
are very severe if these soils are cultivated or over-
grazed.

Good grazing management is needed to improve and
maintain the production of grass. Native grasses include
western wheatgrass, blue grama, and little bluestem.

* CAPABILITY, UNIT Vifw-1, NONIRRIGATED

This unit consists only of Sandy alluvial land. This
land type consists mainly of sandy and gravelly mate-
rials deposited by streams. It is immediately adjacent to
stream. channels. :

.Sandy alluvial land is not Suitable for cultivation, be-
cause it is too droughty and receives very frequent,
damaging floodwater and detrimental deposition during
wet periods. In places it is bave of vegetation, but in
other places a sparse cover of grasses, shrubs, and cot-
tonwood trees is present. The sparse grassy cover has
some grazing valug at times, but the land as a whole is
unsuitable for regular grazing. Little if any improve-
ments ean be made because of the hazard of flooding.
The trees and shrubs are of some value to livestock as
protection from winter storms and, in -summer, for the
shade they afford.. - .

CAPABILITY UNIT VIIi-1, NONIRRIGATED

Only Rough broken land is in this unit. It consists of
very shallow and shallow, loamy soils that are underlain
by, or are between, outcrops of fine-grained sandstone
and shale. Slopes are variable and range from 6 to 90
percent. ;

Runoff is rapid, and the hazard of water erosion is
severe. This land absorbs water at a moderate to rapid
rate, but runoff from bare sandstone is somefimes very
ra}iid and causes gullies or sheet erosion on lower lying
solls. : .

The soils in Rough broken land are too shallow, too
steep, or too hilly and broken for cultivation. Nearly
half the acreage of this land is barren of vegetation, but
good management on the rest helps to improve and
maintain growth of native plants. f the land is well
managed, 1t can be- productive of tall grasses, such as
big bluestem and prairie sandreed. Other native plants
include little bluestem, blue grama, needle-and-thread,
and prairie-clover. Some yucca and fririged sagebrush
are in places.

CAPABILITY UNIT V-2, NONIRRIGATED

Arvada loam, 0 to 3 percent slopes, is the only soil in
this unit. It is deep, has & clayey subsoil, and is gen-
erally underlain by old slluvial materials. Salts have
accumnulated in: the upper part of the sabsoil.
~ This soil absorbs water slowly to very slowly. Its
available water capacity is medium to high, buf the

 stored water is not readily available to most plants other

than adapted grasses. Soil blowing is-a moderate hazard,
mostly on the bare spots, or slickspots, that characterize
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this soil. Sheet and gully erosion are moderate to severe
hazards because of the runoff from steeper adjacent

slopes.

’Fhis soil is unsuitable for cultivation because of its
salt and alkali content and its very slowly permeable
subsoil. A few areas are or have been cultivated, but
these should be reseeded to grass. Grass is difficult to
establish if the natural cover is depleted.

Native vegetation is mainly alkali sacaton, western
wheatgrass, saltgrass, and alkaligrass. Four-wing salt-
bush is an important browse plant.

CAPABILITY UNIT VIIs-5, NONIRRIGATED

This unit consists only of Gravelly land-Shale out-
crop complex, a mapping unit that is gently sloping to
very steep. Layers of gypsum and bentonitic materials
are in places.

This complex absorbs water at a moderate to slow
rate. It has moderate to low available water capacity,
but large amounts of water that could be available for
plants are lost through erosion. Runoff is medium to
rapid, and the hazards of sheet and gully erosion are
very severe unless this complex is well managed.

In most areas, machinery cannot be used for reseeding
or range improvements as the soils are too gravelly, too
shallow, or too steep and rough. Control of grazing
helps to prevent deterioration of the plant cover and aids
in erosion control. ‘

Use and Management of the Soils for Range *

Rangeland, or land used primarily for producing na-
tive forage for livestock, makes up approximately 240,000
acres in Adams County. This land is more extensive in
the eastern part of the county than it is along the irri-
gated Platte River Valley in the western part.

Adams County, a part of the Colorado Piedmont, ex-
tends from the foothills of the Rocky Mountains east-
ward for more than 60 miles into the heart of the Cen-
tral High Plains. Vegetation and soils are more repre-
sentative of the plains than they are of the foothills or
mountains.

Except for a minor percentage on bottom land and in
meadow, most of the rangeland is gently sloping to roll-
ing and on semiarid uplands. Trees are entirely absent
from this rangeland (fig. 14).

In the eastern part of the county, where individual
ranches are large, livestock operations are large cattle
and sheep ranches. Range livestock units that are closer
to the irrigated and dryfarming areas are smaller.

Most ranches have breeding herds of cows and calves
or bands of ewes and lambs. However, some landowners
graze steers or have a combination of cows, calves, and
steers.

Range sites and condition classes

Soils differ in their eapacity to produce vegetation. The
kinds and amounts of native forage plants in an area
depend on the combined effect of the soil and climate. A
range site is an area where climate and soil are suffi-
ciently uniform to produce about the same kinds and
amounts of vegetation.

*TromAs K. EAMAN, range conservationist, Soil Conservation
Service, helped to prepare this section.

SOIL SURVEY

The availability of soil moisture for plant use is the
most significant factor that controls the vegetation on a
site. This is directly related to the climate, soil, slope,
and other soil features. Adams County is within a 13-
to 17-inch annual precipitation zone. More than two-
thirds of the precipitation falls between April 1 and
September 30, and this is the main period for the growth
of plants. The climate is characterized by large fluctua-
tions in the total amount of rainfall from year to year.
Moreover, some parts of the county receive a good rain
from a storm, but a few miles away the soil is dry. Total
rainfall in inches is deceptive in that a great percentage
falls in a single high-intensity thunderstorm at a rate
greatly exceed%ng the ability of the soil to absorb it. This
results in loss of water through runoff, particularly from
soils that do not have adequate plant cover. Substantial
amounts of rainfall are in the form of showers so light -
that they scarcely dampen the soil; their benefits quickly
vanish through evaporation.

The determination of range condition of a site is done
by comparing the vegetation now on the site with the
kind and amount of vegetation the site has a potential
for producing. The condition classes recognized are ex-
cellent, good, fair, and poor. A range is in ewxcellent con-
dition if 76 to 100 percent of the vegetation is like the
original plant community on the same site. It is in good
condition if the percentage is 51 to 75; in fair condition
if the percentage is 26 to 50; and in poor condition if it
is 25 or less.

The most common reason for a range site to decline in
condition is heavy use by livestock. Fire, long droughts,
and other types of destruction can also lower the condi-
tion of a site.

As livestock graze they select the plants they like best.
If these selected plants are grazed closely every season,
they disappear from the stand. These kinds of plants are
referred to as decreasers. Generally when a range site is
in excellent condition, it will have an abundance of
decreasers. /ncreasers, on the other hand, are those
plants that, because of palatability, their form of
growth, or their particular aggressiveness, spread when
the decreasers are thinned. Many increasers are good
forage plants, however, and they too become less abun-
dant as range deteriorates toward a poor condition. The
last plants to populate a site when it has lost its original
vegetative cover are the invaders. These are usually
weedy, brushy, thorny, or other types of plants that are
generally of low forage value and that were absent in the
original cover.

Descripti'ons of range sites

The following pages contain descriptions of the 12
range sites in Adams County. The range site for most
nonirrigated mapping units is listed in the “Guide to
Mapping Units.”

Total annual yields are given for each of the range
sites. This is expressed as the total annual growth in
pounds per acre, on an air-dry basis, of all leaves, stems,
twigs, and fruits of all plants of the site when the site is
in excellent condition. The variation in production is
given for yields expected in years of favorable and less
favorable moisture. Yields were obtained from actual
clippings and supplemented by field estimates.
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Figure 14—Cattle grazing on associated Blakeland and Truckton soils.

Because the total annual yield consists of all growth
of all plants, an estimate of the part that provides forage
for cattle is also given.

LOAMY PLAINS RANGE SITE

This range site is extensive in Adams County. The
soils are loams to fine and very fine sandy loams. They
are deep to moderately deep and have zones where lime

"has accumulated in the subsoil. The soils take in water
moderately well and have good available water capacity.

Blue grama, the dominant grass on this site, survives
well during periods of drought, which commonly occur
in the county. After drought, when the soils are once
again moist, blue grama quickly recovers and produces a
quantity of good forage.

Western wheatgrass, the important decreaser, is scat-
tered in the stand with blue grama. It decreases with
heavy grazing, long droughts, or other disturbances, but
blue grama tends to increase and form a tight sod (fig.
15). Also in the stand, though in much smaller amounts,
are buffalograss, three-awn, sand dropseed, prickly pear,
and snakeweed, all increasers, and four-wing saltbush,
a decreaser. Sunflower, Russian-thistle, six-weeks fescue,
and other annuals invade bare areas or places where the
cover has been thinned in advanced stages of deterior-
ation.

When this site is in excellent condition, the total an-
nual yield of air-dry herbage ranges from as low as 500
pounds per acre in an unfavorable year to as high as
1,300 pounds in a favorable year. Nearly all of the total

annual yield comes from plants that provide forage for
cattle.

Figure 15—Blue grama and taller western wheatgrass form sod
on Weld soils in the Loamy Plains range site.

LOAMY SLOPES RANGE SITE

This range site occupies only a small acreage in
Adams County. It adjoins the Loamy Plains range site
where the soils slope sharply away from the uplands

'into draws and bottoms. The soils are loamy in texture

and strongly sloping. They are subject to excessive run-
off and erosion. Deep-rooting grasses are best adapted to
this range site. If a good cover of them is maintained,
more water is conserved and less soil is lost than when
the site has a sparse cover of short grass.

Side-oats grama, little bluestem, western wheatgrass,
and needlc-and-thread, and a few patches of prairie
sandreed, are the important grasses, and all are decreas-
ers. Blue grama, an increaser, grows in bunches through-
out the stand. Three-awn, sand dropseed, and threadleaf
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sedge are of minor importance. Snakeweed is the most
common shrubby plant, but it is not abundant unless
range condition is poor. S

When this site is in excellent condition, the total an-
nual yield of air-dry herbage ranges from as low as 400
pounds per acre in an unfavorable year to as high as
1,200 pounds in a favorable year. About 80 percent of
the total annual yield comes from plants that provide
forage for cattle.

CLAYEY PLAINS RANGE SITE

The slowly permeable, clayey soils of this range site
are suitable only for the most drought-resistant plants.

Blue grama, an increaser, is well suited to this site and .

makes up most of the stand. Western wheatgrass, a de-
creaser, makes most of its growth early in spring when
soil moisture is available. The clayey soils, because of
their good capacity for storing water, favor the growth
of western wheatgrass. Buffalograss, three-awn, prickly-
pear, and rabbitbrush are all increasers on this range
site.

If this range site deteriorates from excellent towards
poor condition, it first becomes dominated by the increas-

ers. Then, if the original cover is'destroyed by heavy .
grazing, the site is invaded by annuals, including wheat-
ussian-thistle, sunflower, and kochia. Once the

rass,
gative cover is destroyed, the soils of this site become
even less pervious because fine soil particles sift into
pores and cracks in the soil more readily than they do
if t}&e soils have a cover to protect them from rain and
wind.

When this site is in excellent condition, the total an-
nual yield of air-dry herbage ranges from 400 pounds

er acre in an unfavorable year to as high as 950 pounds
in a favorable year. About 80 percent of the total annual
yield comes from plants that provide forage for cattle.

SANDY PLAINS RANGE SITE

The soils of this range site take in water at a good
rate and are well suited to holding moisture at lower
soil depths. Thus, forage production on this soil is more
dependI;bha from year to year than it is on sites having
less sandy soils. Blue grama is an important increaser,
but it is not so dominant that it excludes side-oats
grama, needle-and-thread, little bluestem, and prairie
sandreed, all decreaser grasses. Sand sagebrush and
yucca grow as scattered increaser plants. Annual weeds
are the principal invaders. ’ '

Areas of these soils that are bare or have sparse cover
are subject to soil blowing.

When this site is in excellent condition, the total an-

nual yield of air-dry herbage ranges from 600 pounds .

per acre in an unfavorable year to as much as 1,800
pounds in a favorable year. About 90 percent of the total
annual yield comes from plants that provide forage for
cattle.

DEEP SAND RANGE SITE

The deep, sandy soils of this range site take in water
rapidly. The depth to which water can move is restricted
only by the amount of rainfall. The available water
capacity is low, but the rapid drying of the surface layer
helps to conserve soil moisture by reducing water losses
through evaporation. ‘

SOIL SURVEY

Deep-rooting plants having extensive roots make the
most growth on this site. Two tall grasses—sand blue-
stem and prairie sandreed—are - dominant (fig. 16).
These, along with little bluestem, side-oats grama,
switchgrass, and other decreasers, comprise most of the
cover. Blue grama, sand dropseed, three-awn, and
needle-and-thread increase as the range condition deteri-
orates. Sand sagebrush and yucca increase sharply as the
stand of grasses is thinned ﬁy repeated close grazing. A
range in poor condition is characterized by having a
cover of weeds, scattered sagebrush, and unstable soils
that are readily susceptible to soil blowing.

When this site is in excellent condition, the total an-
nual yield of air-dry herbage ranges from about 1,500
pounds per acre in an unfavorable year to about 2,000
pounds in a favorable year. About 80 percent of the total
annual yield comes from plants that provide forage for

cattle.

SHALE BREAKS RANGE SITE

The soils of this range site are clayey and generally
steep. The intake of water is slow in these soils. The
proguction of forage is low and is limited to plants best
adapted to grow under such conditions.

estern wheatgrass is dominant in the plant cover (fig.
17), but it decreases with repeated annual close grazing.
Alkali sacaton, a decreaser, 18 a salt-tolerant bunchgrass
that is scattered in the stand over the site. Four-wing
saltbush and winterfat providé browse, and they too act
as decreasers, as do side-oats grama and needlegrass. Blue
grama produces much of the forage on the site and reacts
to continued overuse by increasing.

When this site is in excellent condition, the total an-
nual yield of air-dry herbage ranges from about 500
pounds per acre in an unfavorable year to about 1,000
pounds in a favorable year. About 75 percent of the total
yield comes from plants that provide forage for cattle. -

SANDSTONE BREAKS RANGE SITE

Stones and fragmented rocks in and on the soils of
this site help to increase the amount of water, in a given
volume of soil, that is available to plants. Consequently,
this site has the potential for producing more forage by
plants requiring more water than would a soil without
stones in this semiarid climate.

Two tall grasses, big bluestem and prairie sandreed,
are dominant on this site and decrease with heavy graz-
1n§. Other decreasers in the stand are little bluestem,
side-oats grama, needle-and-thread, and prairie-clover.

TS AT TR
e s i : O i

Figure 16—Tall sandyland grasses are dominant on Blakeland soils
in a Deep Sand range site in.good to excellent condition.
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Figure 17—Western wheatgrass protects the Shale Breaks range
site from erosion and produces forage for grazing. Four-wing
saltbush grows in scattered stands on Samsil soils.

Blue grama and threadleaf sedge increase in amount as
the foregoing plants decrease. Yucca, fringed sagebrush,
sand dropseed, junegrass and Indian ricegrass are other
native plants.

When this site is in excellent condition, the total an-
nual yield ranges from about 800 pounds per acre in
an unfavorable year to about 1,700 pounds in a favorable
year. About 80 percent of the total annual yield comes
from plants that provide forage for cattle.

OVERFLOW RANGE SITE

The soils of this range site receive extra water from
floods along draws and In swales. This results in a thick
stand of grasses.

Bluestem, a decreaser, is the dominant grass. Other
decreasers that make up a substantial part of the cover
are switchgrass, slenger wheatgrass, and side-oats
grama. Western wheatgrass grows in an almost contin-
uous stand in the understory and is an increaser.

Other plants that increase in amount when this site is
subjected to repeated close grazing are blue grama,
buffalograss, three-awn, and sand dropseed. If the con-
dition of the range deteriorates, the site is invaded by
rabbitbrush, pricklypear, Russian-thistle, kochia, and
other plants that are absent on a site in excellent condition.

en this site is in excellent condition, the total an-

nual yield of air-dry herbage ranges from about 1,500

ounds per acre in an unfavorable year in which there

18 little Tun-in water to about 8,000 pounds in a favor-

able year. Nearly all of the total annual yield comes
from plants that provide forage for cattle.

ALKALINE PLAINS RANGE SITE

The soils of this range site are generally fine textured
and strongly saline-alkali, especially in the subsoil. Gyp-
sum in the soils helps to reduce the effects of the alkali.

Alkali sacaton, one of the grasses most tolerant of
excess salts and alkali, is the dominant plant. It tends

to increase in abundance as blue grama and western
wheatgrass decrease. Also in the stand is a scattering
of four-wing saltbush, a decreaser. Rabbitbrush, prickly-
pear, and ring muhly increase with heavy grazing. If
the site is in poor condition a thin stand of annual weeds
is characteristic.

When this site is in excellent condition, the total
annual yield of air-dry herbage ranges between 500 pounds
per acre to 1,000 pounds in both favorable and unfavorable
years. About 90 percent of the total annual yield comes
from plants that provide forage for cattle.

SALT FLAT RANGE SITE

The soils of this bottom-land site are limited in the
kinds and amounts of vegetation that can be grown
because they contain excess salts and generally are
slowly permeable clay. A layer beneath the surface
is particularly retarding to the downward movement
of water. The salinity o% the soils is caused by the ma-
terial in which the soils formed and also by the entry
of salty water that spreads over the site from uplands
or from overflowing streams. There is no water table
beneficial to plant growth.

Alkali sacaton, a grass that is suited to saline soils,
makes up most of the cover and forage on this site. If
the condition of the site declines, alkall sacaton decreases
and is replaced by saltgrass, greasewood, and other in-
creasers, Also in the stand are western wheatgrass,
alkaligrass, and four-wing saltbush, a principal browse
plant. Overgrazing and oﬁwr similar misuse of this site
results in bare soil (fig. 18), increased amounts of rabbit-
brush and weeds, and a sharp reduction in alkali sacaton.

When this site is in excellent condition, the total an-
nual yield of air-dry herbage is as much as 1,500 pounds

r acre if moisture conditions are favorable, but it is
as low as half this amount in unfavorable years. About
90 percent of the total annual yield comes from plants
that provide forage for cattle.

WET MEADOW RANGE SITE

The soils of this range site have water in abundance
and within reach of plant roots most of the time, Inter-
mingled with areas of the site are places that are perm-
anently wet and covered with cattails and other water-
tolerant plants. The soils vary in texture, are deep, and
are nearly level.

The meadow vegetation of this site includes a number
of tall prairie grasses that tend to decrease under heavy
grazing, Chief among these are switchsgrass, prairie
cordgrass, big bluestem, and indiangrass. Sedges, rushes,
and wheatgrass increase as the taller grasses decrease.
The forage of this site is of high quality and is cut for
hay in some places.

The total annual yield of air-dry herbage is as much
as 4,000 pounds per acre or more. Because the site does
not depend on annual rainfall, the production on a site
in excellent condition varies little. About 80 percent
of the total annual yield comes from plants that provide
forage for cattle.

GRAVEL BREAKS RANGE SITE
The soils of this range site contain gravel that per-
mits rapid infiltration of water. Because of the gravel,
however, moisture holding properties are fair to low.



Figure 18.—Slickspots and a hummocky_suriacé result from 6véfuse of a Salt Flat range site on Arvada soils.

The soils dry out rapidly, and, for this reason, plants
having a root system that reaches into a large area of soil
are best adapted. The soils on this site are gently sloping
to steep.

Side-oats grama, little bluestem, and needle-and-

thread are the domiinant grasses on this site, but prairie- -

clover is common. All of these plants are decreasers.
Blue grama, hairy grama, and Indian ricegrass are
common increasers. Other increasers of less importance
“are hairy goldaster, dotted gayfeather, buckwheat,
Yucca, snakeweed, and sageworts.

When this site is in excellent condition, the total
annual yield of air-dry herbage ranges from 750 pounds
per acre to 1,200 pounds both in unfavorable and favor-
able years. About 90 percent of the total annual yield
comes from plants that provide forage for cattle.

Use and Management of the Soils for
Trees and Shrubs *

The native cover in most of the county is grass. The
dry, cold winters are not good for the growth of trees,
and wooded sareas are scarce.

Small stands of cottonwood and willow trees are in
areas of Sandy alluvial land, Loamy alluvial land, and
Wet alluvial land along most of the major drainageways.
Such wooded areas are highly valued as protection for
livestock during severe blizzards in winter.

If windbreaks and shelterbelts are grown, they re-
turn substantial benefits to landowners. They protect
homes against cold, wintry winds and reduce the cost
of heating. They protect gardens, provide shade in sum-
mer. and enhance the beauty of the home and its sur-
roundings. They control the drifting of snow in winter

‘W. 8. SWENSON, woodland conservationist, Soil Conservation
Service, assisted in preparing this section.

and protect livestock. They provide food and cover for
wildlife and a habitat for birds.

Care is needed in selecting locations for windbreak
plantings with respect to buildings, roads, and farm im-
provements. Care is also needed in selecting trees that are
adapted to the climate and suited to the soils at the plant-
ing site. Tree and shrub plantings can be of great value
in acting as a buffer to noise from busy highways and to
control drifting soil or dust by collecting it in the outside
rows.

Evergreens are the most desirable trees for windbreaks
because they are long lived and resist damage by snow,
wind, insects, and disease. Two- or three-year-old seed-
lings that have been grown in tar-paper pots are the
most successful. Evergreens grow much more slowly

- than broadleaf trees or shrubs for the first few years.

For this reason, they should be planted in two or more
single rows, and separate rows of the faster growing
but shorter lived broadleaf trees should be planted to
provide protection while the evergreens are growing.

Assistance in planning windbreaks is available through
the local office of the Soil Conservation Service, from the
Agricultural Extension Service, and from the Colorado
State Forest Service at Fort Collins,

The kinds of trees and shrubs that are adapted to the
climate of this survey area are limited. Cultivation. is
important if trees are to survive and grow. Cultivation
should be timely so that the planting is kept free of
weeds and grass that compete with tree roots for the
limited supply-of moisture. Cultivation also reduces the
hazard of fire, which would probably kill the trees.

The young trees and shrubs need protection from live-
stock, and fencing is important if animals are pastured
nearby. Rabbits, mice, deer, and antelope damage the
plantings during the first few vears, and a suitable repel-
lent should be applied each fall. The trees and shrubs
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should be examined occasionally for disease and harmful
1nsects.

Pruning should be confined to removing dead limbs
and branches. ‘Pruning does not stimulate growth in
height; it only decreases the density of the planting and
results in poorer protection against wind and drifting
snow.

Watering newly planted trees and shrubs provides
needed moisture and helps to set the soil more firmly
around the roots. During the first year or two, it is most
important that the soil does not become too dry, and
it 18 frequently necessary to water the plants to obtain
maximum survival.

Tree planting suitability groups

The soils of this survey area have been placed in five
tree planting suitability groups. The group in which each
soil has been placed is shown in the “Guide to Mapping
Units” at the end of this survey. The soils in each group
are suitable for similar species, and the trees and shrubs
have similar response to good management.

Table 4 lists the species of trees and shrubs that are
suitable for the soils of group 1, 2, and 3. The soils of
group 4 are generally unsuited to trees and shrubs and
are not rated in this table. Soils of group 5 are not
rated in table 4, but they have some native tree growth
on them, principally cottonwoods and willows. These
soils are seldom planted with other species. The table
also gives the expected height that trees and shrubs of
each species will reach at about 20 years of age and the
survival rate that can reasonably be expected after 1 or
2 years if replanting is required. The rating in the
“Vigor” column refers to the density of the foilage,
freedom from disease or damage by insects, and, the
general appearance of the tree. The ratings in this table
are based on general observation of well-tended plantings.

TREE PL\NTING SUITABILITY GROUP 1

This group consists of moderately deep ta deep, well-
drained loams and clay loams .that have moderate to
high available water capacity. These soils absorb water
at a moderate rate. They are free of injurious salts.

Trees that are adapted to the climate grow well on
these soils, but they are difficult to establish in places.
Good seedbed preparation, control of weeds, and supple-
mental watering help to establish the young plants.
Where the slope is more than 5 percent, the trees should

be planted on the contour or behind terraces. The rows
should be at least 20 feet apart, so that each tree re-
ceives adequate moisture and has sufficient room for de-
velopment, and so that cultivation between the rows is
ossible.

P Wind, soil blowing, and drought are the chief hazards
to newly planted trees. To overcome these hazards, the
soils should be in summer fallow. for a season before
planting. Runoff should be diverted from adjacent areas
onto the planting site. Cover crops can be grown between
rows of young trees the first 2 or 3 years so that plant
cover helps to reduce the temperature of the uppermost
few inches of soil, checks soil blowing, and lessens the
hazard of water erosion by slowing runoff.

, TREE PLANTING SUITABILITY GROUP 2

This group consists of deep, well-drained to some-
what excessively drained sandy loams and loamy sands
that have moderate to low available water capacity.
These soils absorb water at a moderate rate. They do
not contain harmful salts.

Evergreens are better suited to these soils than broad-
leaf trees because they adapt better to the dry climate.
Controlling weeds lessens the, competition for moisture.
Snow fences along the northern and western sides of the
planting area help to protect new plantings from drift-
ing snow in winter and also channel additional moisture
into the planting area. Where the slope is more than §
percent, the trees should be planted on the contour. The
rows should be at least 20 feet apart, so that each tree
receives adequate moisture and has sufficient room for
development, and so that cultivation between the rows
is possible.

Soil blowing, a serious hazard on these soils, generally
can be controlled by leaving strips of vegetation or
stubble between the rows of trees.

TREE PLANTING SUITABILITY GROUP 3

This group consists of shallow or sandy soils that have
low avaliable water capacity and of clayey soils that
lack good aeration for trees and shrub roots. Included
in the group are complexes of soils, some of which are
suited to trees and others that are not. On the soils of
these complexes, careful onsite investigation is needed
before plantings are made.

TaBLE 4.fRatings of sotls for tree and shrub plantings and species suitability

Soils of group 1 Soils of group 2 Soils of group 3
Suitable species

Height Sur- Height Sur- Height Sur- .

at 20 vival Vigor at 20 vival Vigor at 20 vival Vigor

years rate yoars rate years rate

Feet Percent Feet Percent Feet Percent R

Ponderosa pine_ . _ . _____________.__ 18-20 80 | Good...._._ 20-22 90 | Good___.__ 12-15 Fair. -
Rocky Mountain juniper_____._____ 812 80 | Good. . __. 10-14 90 | Good_.__._ 8-10 80 | Good.
Siberian elm_____.____.___._______ 20-25 90 | Fair_.___. 25-30 95 | Good.__.._. 15-20 80 | Fair.
Russian-olive.. .. _________.______. 16-20 85 | Fair______ 16-20 90 ood_ ____. 12-18 80 | Good.
Common lilae______ .. _.____._______ 6-8 90 | Good.__.. 6-8 90 | Good._.____ 5-7 85 | Fair.
Squawbush (quailbush)_._.._______ 5-7 90 | Good.___. 5-7 90 | Good_._.__. 4-6 ~ 85| Good.
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Trees can grow on the soils in this group, but their
expected survival, growth, and vigor are not so good
- as on soils in groups 1 and 2. Drought, soil blowing, and
water erosion are the chief hazards. Only the hardiest
adapted species should be planted. If trees are planted
on these soils, practices should be used to improve the

moisture supply, such as diversion ditches that léad into

the planting .area, snow fencing, and planting on the
contour or‘ behind terraces. In irrigated areas special
care is commonly needed in applying water.

TREE PLANTING SUITABILITY GROUP 4

This group consists of soils that are generally un-
favorable or unsuitable for trees because of one or more
limitations. These limitations are -salinity, alkalinity.
slope, cxcessive wetness, poor aeration, cobblestones,
gravel, shallowness, low available moisture eapacity, and
unfavorable texture such as dune sand or'very heavy clay.
Trees are not commonly desired or planted on soils of this
group. , S .

Some small areas of soils in this group are satisfactory
for trees in places. Other soils can be improved by pro-
viding better drainage, by using salt- or alkali-reducing
practices, and by applying similar measures. »

Onsite investigation.is needed on the soils of this group

before trees are planted. Assistance can be obtained by-

contacting the local office of the Sail Conservation Service.

" . TREE PLANTING SUITABILITY GROUP 5

This group consists of loamy soils on bottom lands that
are subject to flooding. The water table is at a depth
within the reach of tree roots.

Trees, particularly’ cottonwood and willow, grow
rapidly on these soils, but they are seldom planted. Most
of the trees have grown from seed washed or blown along
the stream channels. Russian-olive in some areas has
escaped from adjacent plantings and is becoming -estab-
lished on some soils in this group. ' g

Only species of trees that can tolerate a considerable
amount- of meisture are well suited. Although some care,
such as cultivation. and weed control, is required for
the first 2 or. 3. years, the trees then. develop without
further care and grow as do. trees that are irrigated:
Growth and survival rates are extremely variable. .=

Use of the S"bi_ls' for Wildlife ®

Wildlife requires habitats where it can feed, rest, hide,
sleep, breed, and rear young. Specific needs for such
areas vary for different kinds of wildlife. However,
these areas are necessary for survival. The degree to
which the needs are met largely determines the kinds
and numbers of animals that are present in an .area,

Soil, and the uses made of it; are basic kéys to wildlife
abundance. This is true because wildlife is a product of
the soils on which it lives, just as are livestock, grain,
or sugar beets.-Basicelly, the soils must satisfy the needs
of an animal or it disappears fronz the area. =

Soil, because it is 50" vital to the welfare of wildlife,
is used: here to rate the: soil dssocigtions on their suit-
ability to provide food, cover, and water for wildlife

* Kopic 'W. MUSTARD, biologist, Soil :Conservation Service, helped
to prepare this seetion.

can he used
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(see the section “General Soil Map”). This rating, based
on soil associations, is broad, and anyone interested in
developing wildlife habitat is urged to contact the local
office of the Soil Conservation: Service for assistance.

Urbanization, and its resulting changes in land use,
have altered the speecies and numbers of wildlife in the
county, especially in the western part. Anyone consider-
ing wildlife developments should give due consideration
to changing land use early in the planning stage.

Table 5 contains ratings of swtability of the soil
associations for the more important kinds of wildlife
in Adams County. _

The potential of recreation enterprises.is also often
closely related to the soil. A knowledge of the soils on
sites proposed for development is vital because soil
limitations exist in places &at prevent certain activities
or require extra measures to correct. Soil limitations in- -
clude such characteristics as wetness, slope, soil depth,
high water table, stoniness, and many others that can
affect use of lands for recreational developments. The

"economic ‘aspects, health, and safety -are concerns in soil

limitations.

Engineering Uses of the Soils®

This. section provides information of ‘special interest
to engineers, contractors, farmers, and others who use
soil as_struetural material or as foundation material
upon which structures are built. In this section are those

_properties of the soils that affect construction and

mainfenance of roads and airports, pipelines, buildi
foundations, water storage facilities, erosion contro
structures, drainage systems, and sewage disposal sys-
tems. Among the soil properties and qualities most im-
portant ‘in- eq§ineering are: permeabili‘tlyr, shedar strength,
ensity, shrink-swell potential, available water capacity,
grain-size distribution, plasticity, and reaction.
Information concerning these and related soil prop-
erties are furnished in tables 6 and 7. The estimates

and interpretations of- soil - properties .in these tables

in— . _ _
1. Plannmg ahd demgnmgof -drainage systems,

farm’ ponds, irrigation systems, terraces, and
other structures for controlling water and con-
serving soil. S

9. Selecting potential locations for highways, air-
ports, pipelines, and underground cables.

8. Locating probable sources of sand or gravel suit-
able for use as construction material.

4. Selecting potential industrial, commercial, resi-

~ dential, and recreational sites.

The engineering interpretations here reported do not
eliminate the need for sampling and testing at the site
of specific engineering works involving heavy loads and
where the excavations are deeper than the depths of
layers. here reported. Even in these situations, however,
the soil map is useful in planning more detailed field

.investigations and for indicating the kinds of problems

that can be expected.

SR, 1. BrEwrrT, gssistant State conservation engineer, Soil Con-
servation Service, assisted in preparing this section.



ADAMS COUNTY, COLORADO

47
» 'TaBLE 5.—Suttability of soil associations for wildlife habitat -
[Suitability of 1 denotes well suited; 2, moderately well suited; 3, poorly'suited; and 4, not applicable o need unknown]
Suitability for—
Soil association Kinds of wildlife! _ ‘ - Water
: : Food. Cover

. - Natural | Developed
1. Weld-Adena-Colby. ‘ ‘ Openland_____________ . ____. 1 4 4 4
: pland___ . _________ 2 2 3 2
, Fisho . 4 4 4 3
2. Bamsil-Shingle. S - | Openland..___.______..._.._. 3 4 4 3
. , o U%l&nd-.___ .................... 3 3 3 3
Fish___ .. 4 4 4 3
3. Ascalon-Vona-Truekton. A 1 4 4 4
' Upland._.____ -1 1 3 2
Fish. .. £ 1 4 3
4. Nunn-Satanta. 2 4 4 4
1 1 1 3
1 1 1 2
4 4 3 3
5. Aluvial land. AR 2 1 3
2 2 1 3
1 1} 1 3
| _ 4 4 8 3
6. Terry-Remohill-Tassel. - Openland. . ____._...._____. 1 4 4 4
S ‘ ‘Wpland_---_.---------_---_--_- 1 1 3 3
. . Noodland. .______________ ..., 3 3 -3 3
7. Blskeland-Valent-Ferry. ven tand. ... 1 el 4 4
. Upland... ;- .l .. ______. 1 1 3 3
8. Arvada-Heldt-Nunn. %pen land . ._. 3 4| 4 4
Upland oo 2.{. 2 3 2
Wetland: ... .ol . 2 -2 2 2
_ , Wish. .. ... ____ 17" 4 4 3 3
9. Platper-Ulm-Renohill. ' | Openland_._______.._________ -1 4 4 4
: Wp_la_gd-» _____________________ 1 1 3 2
letland__-__ . _.________.____ i i 3 2
Fish________ . 110070 "4 4 3 2

! Among the kinds of wildlife aré ,a_ntél'bﬁg and jégc,k.};é.bbit on open(_lau,d; phe_as_ant, cottoptail rabbit,’mouming dove, and bobwhite

on upland; mule deér in woodland; and ducks'and geese.on wetland. -

Some terms used by sd‘il_'sci‘éh'ti,sts may bé unfamiliar

to engineers, and some ‘words have different meanings

in soil science than they have in engineering. These and "

other terms-are defined in the Glossary at the back of the
survey. . T : '

Engineering classification systems |
The two systems most ecommonly used in classifying

samples of soil horizons for engineering are the AASHO'
system adopted by the  American Assoeiation -6f-State -
Highway Officials, and the Unified system used by the
Soil Conservation Service; the Department of Defonse,

and others. S T R
The AASHO system is used. to classify’soils aecording

to those properties that affect use in- highway eonstruc-
tion (1). In this system, soils are placed in seven basic. -

groups ranging from' A-1 throigh A7 on the basis of

gram-size dks{:mbutlon,hqmdhmxt, and plasticity index.:

Ih’ %roup A-1 are gravelly soils of hi h -bearingvé’trength,
or the best soils for road fill, and at the other extreme, in

‘group A-7, are clay soils that have low strength when
wet. The best soils for road fill are therefore classified

as A-1; the next best as' A2, and the poorest as A-7.
If soil material is near a classification boundary, it is

L given s symbol showing both classes; for example, A-2

in'the survey area is given in table 6.
-=In the Unified system soils are classified according

or A—4. The estimated clagsification for all soils mapped

to particle size distribution, plasticity, and liquid limit

(7). Soils are grouped -in. 15 classes. There are eight
classes of coarse-grained soils, identified as GW, GP,
GM, GC, SW, SP, 8M, and. SC; six classes of fine-

grained seils, identified. as MTi, CL, OL, MH, CH, and

"OH; and one class of highly ‘organic soils, identified as

Pt. “Soils on the borderline between two. classes are
designated by symbols for both “classes; for example,
CHor MH.- ' ' '
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TABLE 6.—Kstimated properties of

{An asterisk in the first column indicates that at least one mapping unit in the series.is made up.of’ two 01: more kinds of soil. The soils in
o  for referrmg to tbe other series that appear in the first column.

' Classnﬁcatlon‘
. Depth :
Soil series and map symbols from ;
: surface : ) .
USDA texture Unified AASHO
: Inches . I
*Adena: AaB, AaC, AcC, AcDo .. .. 0-11 | Loam, clay loam, silty clay | ML or CL A-4 or A-8
For properties of Calby soils in- AcC and AcD, | - loam: " -
refer to Colby series. 11-60 | Silty clay loam, silt loam__._-__.| ML or CL A-tor A-6
Arvada:  AdBo o ooiahe oo 0-4 - | Losm, sandy loam_________. .| SMorML | A~dorA-2
4-28 | Clay, sandy clay___.._.____.___. CL or CH' A-T ‘
28-60 | Sandy loam._____._____.___ |8 A-2 or A-4
*Ascalon: ArB, ArC, AsB, AsC, AsD, At, AVC...__. - 0-21 | Loamy sand, sandy loam, and SM or §C A2 or A4
‘For_ properties of Platner-soils in At and Vona |- - .. i sandy clay loam.
soils in' AvC, refer to their respective serxes 21-80}-Sandy Joamo oo SM A-2o0r A-4
*Blakeland: BoD, Bto_ ... __.____________ 0-60 | Loamy sand and sand..__._.___| SP-SM or SM. | A-2 or A-3
For propertles of Truckton soals in Bt, refer to_‘ ' ' ) . ‘
Truckton series. , :
Colby: . CbE.__ i olio=2l . 0-60 | Loam and fine sandy loam__._._| ML A4
Dacono: DaA DaB ______________________________ 0-9 | Loam____._ ; ....... el ML ' : A-4
S C9-17 4 Clay. ..o -} CH A-7
17-26 Sandy clay loam_______ - 80 A-4
26-60 | Very cosrse loamy sand, sand ‘SPor SM, SP- | A-1
_ and gmvel , - SM, or GP-
, R , ] GM
Deertrail . ______.____ e 0-9 | Very ﬁnesandy loamandloam.- ML . A4
Mapped only in a eomplex with Weld soils. 92 L Olay. el CH A-7
- 21-60- -lety olay loam and loam____.__| CL or ML . A-4or A-6
Gravelly land-Shale outorop complex Gr.
Properties tog variable to be estimated.
Gullied land: Gu.
Properties too variable to be estimated. -
Heldt: HIB, HID--__-_,,_.-“_h_-_‘____---_, _____ I 0-82 | Clay - e eieeemaes ;' CH A-7
: S s2-80.) Sllty elay loam, sandy clay CL : © | A-8
VTR loam. E
Loamy alluvml land: , o B Lo N ‘
. i 0-60-| Loam, silt loam, and clay loam.,,"M’.L orCL '} A-4or A-6
LV e e e e 0-20 | Stratifiedoam_..__________.__ ML . A4
, R ~ |, -20~607 Sand andgravelr_---"__; ...... | 8Poer GP . - | Al
LW e e o oS a e ccciccmmcaass P S 0‘—-%6 ]Loam, cla.y, and stramﬁed’toam orCL | A~4or A-6
S : o R S m._'m__._____“___ > LA
NIA, NIB______. emmmmamem PR -4 09 ‘Loam md clay 199.11\.,...‘.‘,..{”..;.-.» "ML A-4 or A-6
T '9123“’01 CH AT :
: * 2360 “CL or ML A-4~
NuA, NUBooe oo e 6w i 1 a8
: - 9-23 AT
, 2360 A-~6 or A-4 .
Platner: P!B PlC.-v_-.-.-__:-,.,.-;-_-_'...'_-_____. ..... 09 v A4
. L s : 9-18 | C BRI S AT
18-60- Cla.y loa.m, loam, andsx&ndy " A6 or A—4
R _ ) loam , 1::4© 1 .
Renohxll ReB RaD--.,n.i--"—Q--.,, --------- P .~ 0-9 | Loamand clay loam-__;_~-_-;-__ i or OL . 5 A—-B
o o 9-28 | Clay and-clay loam._.._-_.____ CH AT

28| Shale- und sandstone
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and for this reason it is necessary to follow carefully the instructions

- Percentage passing sieve—

Available .
Permeability water Reaction Salinity Shrmk-syvell
No. 4 No. 10 No. 40 | No. 200 capacity potential
4.7 (2.0 (0.42 (0.074
mm.) mm.) mm.) mm.)
Inches per h Inches per inch of soil pH Mmbhos.lem. at 25° C.

100 100 85-95 70-85 | 0.06-0.20 | O lom0 21 6. 6-7. 8 0-4 | Moderate.

100 100 90-100 | - 70-90 0.63-2.0 0. 19-0. 21 7.9-9.0 0-4 | Low to moderate.

100 100 | 60-90 30-60 | - 0.63-6.3 0. 11-0, 18 7.9-8.4 0-8 | Low.

100 100 90-100 80-90 <0.06 0. 04-0. 06 7.9-10. 0 8-15 | High.

100 95-100 60-70 30-40 2.0-6. 3 0. 04-0. 06 7.9-9.0 4-15 | Low.

100 95-100 60-80 30-50 0.63-2.0 0. 13-0. 15 6. 6-7. 8 0-4 | Low to moderate.

100 95-100 60-70 30-40 2.0-6. 3 0.11-0.13 | 7.9-9.0 0-4 | Low.

100 100]  50-75 5-15 |  6.3-20.0 0. 06-0. 08 6.1-7. 3 0-2 | Low.

_ \

100 100 80-95 50-80 0. 63-2. 0 0. 16-0. 18 7.9-8. 4 0-4 - | Low to moderate.
90-100 85-100 80-90 60-70 0.63-2.0 0. 16-0. 18 6.6-7.3 0-1 | Low.
90-100 852100 80-100 70-80 { ~ 0.06-0. 20 0.14-0. 16 | 7.4-7.8 0-1 | High.
90-100 85-100 80-90 35-50 0.63-2.0 0.14-0. 16 7.0-8. 4 0-2 | Moderate.
50-65 25-35 15-25 0-15 >20,0 0. 03-0. 05 7.9-8. 4 0-2 | Low.

100 100 85-95 60-70 0.63-2.0 0.15-0. 17 | 6.6-7.8 0-4 | Low.

100 100 85-95 70-80 0. 06-0. 20 0. 04-0. 06 7.9-10.0 0-8 | High.

100 100 90-100 75-85 0.63-2.0 0. 04-0, 06 7.9-10, 0 4-8 | Low to moderate.

100 100 | 95-100 | 80-95 | 0.06-0.20 | 0. 14-0.16 7.9-8.4 0-2 | High.

100 100 90-100 70-90 0. 20-0. 63 0.16-0. 18 7.9-8, 4 0~2 | Moderate.

100 100 85-100 60-80 0.20-2.0 - 0.16-0.20 |occeuoo. 4-8 | Low to moderate.

100 95-100 85-95 50-80 0.63-2. 0 0.16-0.18 |______________ 0-8 | Low.
30-40 25-35 15-25 0-5 ~20.0 0.03-0.05 |_ .o _ 0-2 | Low.

100 100 85-95 50-80 0.20-2.0 0.16-0.20 |- __o_o_..__ 0-8 | Low to moderate.
30-40 25-35 15-25 0-5 ©3>20.0 0.03-0.05 | ________ 0-2 | Low.

100 90-100 80-90 60-80 0.63-2. 0 0. 16-0. 18 6.6-7.3 ~ 0-2 | Moderate

100 100 90-100 75-85 0. 2-0. 63 0. 14-0. 16 7.4-7.8 0-2 | High.

100 90--100 80-90 60-80 0. 63-0. 20 0. 18-0. 20 7.9-8. 4 0-¢ | Moderate

100 90-100 80-90 60-80 0. 20-0. 63 0. 19-0. 21 6.6-7.3 0-2 | Moderate.

100 90-100 80-90 75-85 0. 06-0. 20 0. 14-0.16 7.4-7.8 0-2 | High.

100 [ 90-100 80-90 50-70 0. 20-2. 0 0. 18-0. 20 7.9-8.4 0-4 | Moderate.

100 100 85-95 60-70 0.63-2. 0 0. 16-0. 18 6.6-7.3 0-2 | Moderate.

100 100 90-100 75-85 0. 06-0. 20 0. 14-0. 16 6.6-7.3 0-4 | High.

100 90-100 75-85 40-75 0.63-2. 0 0. 16-0. 18 7.9-8.0 0-4 | Low to moderate.

100 100 85-95 70-80 0. 2-0. 63 0.18-0. 20 7. 4-8. 4 0-2 | Moderate.

100 100 | 90-100 70-95 0.06-0.20 | . 0.15-0.17 7.9-9.0 0-2 | High.
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TasLi 6.—FEstimated properties of
. | - o C ,lassiﬁcaﬁon
: “Depth
Soil series and map symbols from
: surface ' :
' USDA texture . Unified - AASHO
Inches
Rough broken land: Ro.
roperties too variable to be estimated. _
*Samsil: S8k, SAF v mom oo 014 giﬁ:ir S TS 2 CLorCH - A-T
For properties of Shingle soxls in ShF refer to 14 | Shale. -
Shingle series.
Sandy alluvial land:  Sm,
roperties too variable to be estimated. _
Satamta:  SnA, SNB.ooconiomeeamccccmmmmmmmaoe 048 | Losm, clay 108M - . . —coomvemee CLor ML | A6
: _ 48-60 | Fine sandy loam and loamy SM - - | A~2or A-4
| sand. , _ :
*Shingle: SFE. .o owcmez-sozeiomzmoc--zemzocos " 012 | Loam_..__.___. [N ML A-4
For properties of Renohill soils in this unit, refer .12 | Interbedded sandstone and .
to Renohill series. : shale.
Stoneham: StB, StD o ccimmeocceaaeaoe- i 0-13 | Loam, sandy clay loam. ... ... 8C or CL A-4or A-6
. ‘ 13-60 | Gravelly loam, gravelly sanay . | 8M . A-4.0r A2
C loam. _
Tagsel o ceememeqeememmemc—mmmmooomomose 0-18 | Fine sandy loam_ .. _.—-_.. | MLorSM , | A4
Mapped only in comp}exes with Terry, Ulm, and | 18 + Sandstone. ' .
ona soils. o
Terrace escarpments: Te.
Properties too variable to be wtlmated
‘Terlr‘y TeB, TeD, TrE, TsEoaoe o aomrmsioooonn 0-39 | Loamy fine sand and fine ML and SM A-4
or prope rties of Tassel soilsin TrE and Ts E, Ulm sandy loam. . '
. soils m TrE, and Vona soils in TsE, refer to 39 ,Sandstone
their respective series.. :
Truckton: 'l:tB, TtD, Tu'B‘, TuC, TuD e oo 0-21 Loamy sand and sandy loam___.| SM . A-20r A4
: o 21-60 | _Loamy sand and sand. ... SM or SM-SP | A-2or A-3
Ulm: UIB, UIC, WID oo oimimcemee 0-30 | Loam &nd A8 e e oo | CLorCH - . A-6 or A-7
X : - 30-48 | Clay loamn .- _-.._-. SRRV - ¢ VR A-6
48 | Shale and sandstone AL '
Valent: VaDoooooooooimcaeanee et . 0-60 Loamg sand and loamy fne - | SMor SM-SP | A-2or A-3
san B .
*Vona: VnB, VnD, VoA, VoB, VoG, VsD___ .o . 0-40 | Loamy-sand. and sa.ndy Josm....| 8M A-2 or A-4
For propemea 'of Ascalon soils in VsD, refer to | 40-60 Loamy gand ..o e SM’ A-2
Ascalon series. : ' ) I T
¥Weld: WmB, WrBo o oooooomeomeooeiomanan 0-21 | Loam and elay. .- --oosooeev ML and MH | A—4 and A~
For properties of Deertrail soils in WrB, refer to 21-68 | Loam, fin¢ sandy loam, silt CL or ML A-4 or A-6
Deertrail series. loam, and very fine sa,ndy p .
loam _
Wet alluvial land: - Wt.
Properties too variable to be estimated.
AWiley: WUE oo oo el e ccemmm e mmnm e 0-24 | Loam and clay loam.__._.....- ML or CL A-4or A6
or properties-of Adena and Renohill soils in thls | 24-60 | Very finesandy Yoam __ocoomea- ML - A-4
umt refer to their- respectwe series. L
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soils significant to mgmeermg—Conunned

Pe:centage passing sleve— - a :
Availabls.
- ' Pormesbility | water. ~ Reaction Salinity * 'Shrink-swell
No. 4 . Nc. 10 . No.40 '] No. 200 eapaeily “potential
@7 | @O0 | 42 | o | . -
mm.) mm.) mm.) | mm.)
. = ~ S : '
Ieaprhow |lsdapaishofui|  pH Mmhos jom. ot £6° C.
100 | 1007 90-100| 80-00| -0.06-020] 0.140.16] 7990 0.4 | High.
100 00-100| 8590 | 6080} -.06320 | 0180.20] . 7484 | - 0-2 | Moderate.
100 1001 50-80. | 20-50 - £0-20,0] 011013 7984 0-2 | Low.
100 | 90-100 | 80-90 50-80 | 5.63-2.0 0.10-0.18 |  7.9-8.4 0-4 | Moderate.
100 | 85100 70-86 | 40-60| 06820 | 0.15 A © 82 | Moderate.
100 | 6575 | 40-50 2040 | 2.006.3 | 0 080 7984 04 | Low.
100 100-{ 70-85 40-55| 2063 | 013015 . 7.484 © 02 | Low.
~ « X “‘ ] - : ’ e .
100  100| 7085 | 35-55) 2063 | 016012|  7T.484 0-2 | Low.
100 . 100| 5075 | 1540] 2063 0.10-0.12 6. 6-7. 3 02 | Low.
100 00| 5070 |  5-15| 6.3-200 0. 05-0. 07 6.6-7.8 0-2 | Low.
100 100 8595 | 70-95| 0.08-0.20 | . 0.15-0.17 6. 6-T.8 . 04 | High.
06-400 | - 85-85 | 8085 | . #6-80| 0.08-0. 20 0.19-0.31 |  7.484 6-4 | Moderate.
100 00| 5078 | 515| .>200 | 00009 6673 | 02 |Low
10| 100| 50-75| 2040 6.3-20.0 0. 10-0. 12 6. 6-8. 4 0-2 | Low,
100 - 100 30-75 15-30 | >20.04' ©0.07-0.09 7.9-8.4 0-2 | Low.-
100 - 106 90-200| T 60-90| 0,06-0.20 .| 0.130.17| .6.6-78 g | High:
100 100 | - 86100 | . 50-80 0,53-29 016-0.18 | - 7.48.4 - 04 | Low.
10|  100| 85-100| 60-80.t 0.2-0.63°1 0.180.20| 7.4-84.] - 02 | Low to moderate.
100 | . 100  85-85 | 5065 Q620 | - OIkGAL| . 7984 | . 04 |-Low.
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of two or more kinds of soil. The soils in

referring to the other series

Soil series and map symbols

Suitability as a source of—

Soil features affecting—

Road fill

Topsoil Sand and gravel Highway location
*Adena: AaB, AaC, AcC, AcD__.__..__. Generally fair but Unsuited: more Fair to poor: A-4 | Unstable silty
For interpretations of Colby soils in “good in upper 4 than 50 percent and A-6. material below
AcC and AcD, refer to Colby series. inches. fines; no gravel. depth of 10
inches.
Arvada: AdB_ - Poor: saline-alkali | Unsuited: more Poor: A-7_.____...| Flooding hazard;
clay at a depth than 50 percent plastic soils.
of 4 inches. fines; no gravel.
*Agcalon: ArB, ArC, AsB, AsC, AsD, At, | Fair to poor: Poor: pootly Good to fair: A-2 | Severe hazard of
AvC. sandy loam and graded; 30 to 50 and A-4. . soil blowing in
For interpretations of Platner soils loamy sand. percent fines; less. borrow areas.
in At and Vona soils in AvC, refer than 25 percent
to their respective series. gravel,
*Blakeland: BoD, Bt______ ...~ R Poor: loamy sand._| Good to fair for Good: A-2or Severs hazard of
For interpretations of Truckton soils in sand: 5to 15 A-3. soil blowing in
Bt, refer to Truckton series. percent fines; no borrow areas.
gravel.
Colby: CbE.. ooooiveicueooeeooo_.| Fair: very Unpsuited: more | Fair: A-4.____. .| Silty material.__.__.
calcareous. than 50 percent
fines; no gravel.
Dacono: DaA,DaB_—. .. ____.... Generally fair but Good for sand Fair to poor to a Cls?; and sandy
good in upper 9 below & depth of depth of 35 clay loam to a
inches. 85 inches; poorly inches. Good, depth of 35
d. Good for below a depth of inches; sand and
vel below- a 35 inches; A-1, ravel below a
epth of 35 A—4, and A-T7. epth of 35
inches. inches.
Deertrail . e Poor: ‘saline-alkali | Unsuited: more Fair to poor: Saline-alkali
Mapli)sed only in a complex with Weld soils; clayey than 50 percent -4 to A-T. material.
soils. subsoil. fines; no gravel.
Gravelly land-Shale outcsop complex: Gr..| Poor: gravel and Spotty source of Fair to poor: Steep slopes;
shale. od gravel; shale and gﬁa\rel and
unsuitable for gravel spots. shale.
sand. :
Gulliedland: GuU_ oo Poor: eroded Unsuited: more Poor: gullied- Steep slopes;_
soils susceptible than 50 percent land. _ erodible soils.
C to erosion. fines; no gravel.

See footnote at end of table.
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interpretations of soils

such mappmg units may have different’ propertles and limitations, and for thisreagon it is hecessary to follow carefully the instructions for
that appear in the first column) o ‘

Boil features sffecting—Continued Soil limitations for—

Farm ponds

Reservoir area

Embahkm_ent

Agricultural
drainage

Yrrigation

Foundations for
low buildings

- Beptio tank
filter field!

Moderate perme-
ability below a
depth of 10

inches; slopes of

0 to 9 percent.

Very slow perme-
ability in.subsoil;

moderately rapid

permeability in
substratum;
slopes of 0 to 3
percent.

Moderate to moder-
ately rapid per-
meability; slopes

of 1 to 9 percent.

Rapid permeability;
slopes of 3 to 9
‘ percent.

Moderate permea-
bility; slopes of 5.
to 20 percent.

Slow permeability;
very rapid per-
meability below
a depth of 3 fget
slopes of. 0 tald

. pereent,

Slow permesbility;
slopesof O to 1 -
percent.

Not applicable_...__

Not applicable..,..

.

Medium to low
shear strength;
medium piping
hazard. '

Low to medium . -
shegr strength;
medium plpmg
hazard. .

Medium shear
sirength; medium
piping haxard.

Medium shea.r
strength ; medium
piping hazard

Low to medium
shear strength;
high piping .
bazard. .

Low to medium
“shear strength
to a depth of 26
_inches; high
- ghear strength
below a depth
of 26 inches.

Low to medium
shear strength;

_ medium piping
hazard below a

depthof 20 inclm.
Not apphcable e

Not applicable___ _

Slow permeability
in subsoil; flat
to gently rolhng,
unstable ditch-

; gilty.
soils. .

Ver{ slow perme-
ability.

No adverse fea-
tures.

Not needed_.......

Moderately gteep to
gunsta
dftch Anks;

- slipy goils.

Sand and gravel at
a-depth of 20 to
40 inches; good
outlets; slow

. penneability__ in_
subsoil. o

Slow permeability;
'poor-outlets.

“Not applicable. _. ..

Not applieable___._.

9

Moderate to slow
intake rate.

Very slow perme-
ability; strongly
alkaline soils, .

Moderate.to high
available water
eapacity; 1 to 8
percent slopes.

) /
Low available water

capacity; rolling
to moderately -
sloping.

Moderately steep__ .

Moderate available
water oapacity.

Slow intake rate;
very strong

" alkelinity in
stibsoil and
substratum.

. Not appliéabi’e_ . _-._'.'

Nt applicable__....

Slight to moderate:
low to moderate
ghrink-swell
potential.

Severe: high
shrink-swell po-
tential.

Slight to moderate:
low to moderate
shrink-swell po-
tential.

. Modarate to

severe: slopes of
5 to 20 percent.

' Moderate to

severe: mod-
erate to high

~ shrink-swelt
potential: -

Severe: high
shrink-swell
pot.gnt_ial.

Severe: gravel
and shale.

Severe:

Slight:

gullied._. ..

Slight to moder-
ate: moderate
germeabnhty

elow & depth’
of 10 inches.

Severe: very
slow perme-
ability.

Slight where
slopes are 1 to 5
percent; maod-
erate where glopes
are 5to 9 percent,.

Slight where
slopes are 3 to
5 percent;
moderate where
slopes are 5 to
9 percent.

Moderate where
slopes are 3 to
10 percent;
moderate per-
meability;
severe where

- glopes are 10
to 20 percent.

sand
and gravel at &
deptgrof 20 to
40 inches;

Foamble pol-
ution of
- ground water.

Severe: slow
permeability.

Severe: sfee

slopes; sh:
"~ tas :
Severe: steep

slopes; gullied.
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Suitability as a source of— - - Soil features affeoting—
Soil series and map symbols
Topsoil Sand and gravel : Ronad filt Highway location
Heldt: HIB, HID. .o ... Poor: . high clay Unsuited: more Poor: A-6and Flooding hazard;
content; mod- than 50 percent A-T. tio sofls;
erately alkaline. |  fines; no gravel. . high shrink~
swell potential.
Loamy aMuvial land: , _

L e e e e e Generally fair but Poor: sand and Fair to-poor: ‘A-4. | Subjeot to flooding._
good in upper 10 gravel stratified and A-6,
inches, with silt.

LV e e e e e Generally poor but | Good below a depth | Fair to & depth of | High water table;
good in upper 6 of 10 to 20 inches; 20 inches; A-4; subjact to flooding.
inches. water table in seasonal high

gravel. water table. Good
‘ below depth of
20 inches; A-1.
LW e e e e e e Generally fair but Good at a depth of | Fair to poor to a ngh water table;
. good in upper 10 20 to 40 inches; dépth of 36 inches;| subject to ﬂooding
inches, . seasonal water A-4 or A~8, Good |
: table at depth of below depth of 36
about 3 feet, inches; A-1; - ‘
seasonal water
table at & depth
of about 3 feet.
unn: , .
NIA, NIBoe e .| Generally fair but Unsuited: more Fair to poor: A-4 | High shrink-swell
. ’ : good in upper 6 than 50 percent to A-7. - » potential; A4
. inches. fines; less than 5 . and A~8.
percent gravel. _ ‘ :
NuA, NuB_ . Fair: clay loam. ...} Unsuited: more Fair to poor: A-4 | Moderately plastic
: than 50 percent to A-7. materials; A-4,
fines; less than 5 A-8, and A-T.
percent gravel. ) y
Platner: PIB, PIC . . __ Generally fair but Poor; more than -~ | Fair to poor: A—4 'Moderately plastic
good in upper § 50 percent ﬁnes, to A~-7. “matetials to depth
inches. d of 3 or 3 feet.
dept of 20r3
- » feet. . ‘ ‘
Renohill: ReB, ReD_.__._....._.____.... Fair to good: loam | Unsuited: mote Poor: "A~6 and A-7.] Moderately plastic
' and clay loam; than 50 pereent ' : materials; shale
clay subsoil. .fines; no gravel. and sandstone at
o ' depth of 20 to
) 38 inches.
Rough broken land: Ro,
nterpretations too variable to be
estimated. . )
*Samsil: Sak, ShF.______.. ... ___._.._. Poor: clay._ ___.._. .Unsuited: more Poor: AL—7 _________ Interbedded shale
For mterpretatlons of Shingle soils in “’{  than 50 percent , and sandstone at
ShF, refer to Shingle series. ‘ ﬁnes,nograveli E B _ depth of 6 to 20
: : : inches; contains
s gypslfetous
Iayers. “\
Sandf' dluvial land:  Sm. - .
nterpretations too variable to be
estimated. \

See footnote at end of table. o o
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Soil features affecting—Continued

Soil linitations for—

ponds; high water
table; subject to
flooding.

Sites limited to dug
ponds; seasonal -
water table; sub-
ject to ﬂoo&ing.

Moderately slow
permeability;
slopes of 0 to 3
percent.

Slow permeability;
slopes of 0 to 3
percent.

Slow permea.bilify ;
slopes of O to 5
percent. :

Slow permieability;
slopesof 1to 9~
percent; shale and
sandstone at a

inches.

Slow permeability ;
slopes of 3 to 20
percent; shale
and sandstone at
depth of 6.to 20
inches.

depth of 20 to 36

shear strength to
a depth of about
20 iaches; medi-
um to high shear
strength below
depth of 20
ix;clpes;gxigh g
piping hazard.
MeJi)um to low
- shear strength to
& depth of about
3 feet; high shear -
strengthrbelow
depth of 3 feet;
high piping
hazard.
Medium to low
shear strength;
medium piping
hazard.
Medium to low
-shear strength;
niedium piping
bhazard.

Medium to low
shear strength; .
medium piping .
hazard below -
depth of 18
inehes.

Low shear strength_ .

Low to medium
shear strength.

high water table
is beneficial.

Subject to flooding;
seasonal water
table; poor outlets.

‘Moderately slow

" permenbility;
good outlets.

Slow permeability;
good outlets.

Slow permeability_ __

Slow permeability;
shale and sand-
stone at depth of
20 to 36 inohes.

Slow permeability;
uneven and
moderately steep;
bedroek at -dept
of 6 to 20°inches.

capacity; sub-
ject to fleoding;
beneficial high
water table.

Moderately deep
soil; seasonal
water-table; sub-
ject to flooding.

High available
water capacity;
moderate intake
rate.

Slow intake rate;
needs drainage
in places.

Moderate to slow
intake rate; high
available water
capacity.

Moderate intake
rate; moderate
available water
capacity. ’

Not applicable__ .._.

table; flooding
hazard.

Severe: seasonal
water table at
depth of about
3 feet; subject to
flooding.

Severe: high
shrink-swell
‘potential.

Moderate to severe:
high shrink-swell
potential.

Moderate te severe:
moderate to high
shrink-swell
potential.

Severe: high
shrink-swell
potential.

Severe: high
shrink-swell
potential; shale
at depth of 6 to
20 inches.

Farm ponds
“Agricultural Irrigation Foundations for Septic tank
: drainage low buildings filter field!
Reservoir area Embankment
Slow permeability Low to medium Clay soils; flooding ~ | Slow intake rate; Severe: . flooding Severe: slow
to a depth of 40 shear strength: hagard; slow - - needs drainage in hazard; high permeability ;
inchies; slopes of permeability in places: flooding shrink-ewell slopes up to 9
0 to 9 percent. upper 40 inches. hazard. potential. percent; flood-
ing hazard.
Moderately slow to | Medium to low Nearly level; sub- Moderate available | Severe: subject to | Severe: subject
moderate perme- shear strength; ject to flooding; water capacity. flooding. to flooding.
ability; slopes of medium to high poor outlets. '
0 to 3 percent. {,’fﬁ’mg hazard. : .
Sites limited to dug | Medium to low Subject to flooding; | Low available water | Severe: high water | Severe: high

water table;
flooding hazard;
hazard of
pollution to
streams.

Severe: seasonal
water table at
a depth of
about 3 feet;
flooding hazard;
hazard of
pollution to
streamas.

Severe: mod-
erately slow
permeability.

Severe: slow
permeability.

Slight to moderate:
moderate perme-
ability below =~
depth of 18
inches.

Severe: slow
permeability;
slopesof 1to 9
percent; bedrock
at depth of 20
to 38 inches.

Severe: shale and
sandstone at
depth of 6 to 20
inches; slopes
of 3 to 20 per-
cent; slow
permeability.
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Soil series and map symbols

Suitability as a source of—

Soil features affecting—

Highway location

Satanta: SnA,SnB.______.__._____.._._

*Shingle: SrE_ e
For interpretations of Renohill soils
in this unit, refer to Renohill series.

Stoneham: StB, StD_____ ... __________.

M%})ped onl*lm complexes with Terry,
Im, and Vona soils.

Terrace escarpments: Te_....___________

*Terry: TeB, TeD, TrE, TsE_.___.__..__
or mt,erpretatlons of Tassel soils in
TrE and TsE, Ulm soils in TrE,

and Vona soils in TsE, refer to
their respective series.

Truckton: TtB, TtD. TuB, TuC, TuD._____

Ulm: UIB, UIC, UID

Valent: VaD._.___ ...

*Vona: ‘VnB, VnD, VoA, VoB, VoC, VsD___
For interpretations of Ascalon soils in
VsD, refer to Ascalon series.

See footnote at end of table.

Topsoil Sand and gravel Road fill
Generally fair but Unsuited: more Poor to a depth of
good in upper than 50 percent 48 inches; A-6.

9 inehes. fines; no gravel. Fair to good
below a depth of ,
48 inches; A-2 or
A-4.

Poor: loam at 4 Unsuited: more Fair: A-4;
depth of 10 to 20 than 50 percent limited by sand-
inches over shale. fines; no gravel. stone and shale

. at depth of 10 to
20 inches.

Good to fair: Fair to poor for Pair to good: A-2
loam and sandy sand: 20 to 40 to A-4.
¢lay loam. percent fines;

less than 25
percent gravel,

Poor: sandstone Poor to unsuited: Fair: A-4; sand-
at depth of 10 40 to 55 percent stone at depth of
to 20 inches. fines; no gravel. 10 to 20 inches.

Poor_ ... __.____.__. Fair to good: Good to fair: A-1

extremely variable. to A-4.

Good to fair: Poor to unsuited: Fair: A-4.____.__.
sandstone at 35 to 55 per-
depth of 20 to cent fines; no
40 inches gravel.

Poor to.fair: loamy | Fair source for fine Good: A-2 and
sand to sandy sand; no gravel. A-3.
loam,

Generally fair bu’; Unsuited: more Poor: A-6 and
good in upper than 50 percent A-T7.
inches. fines; less than 15

percent gravel.
Poor: loamy sand._| Fair where fine Good: A-2 and
sands are desir- A-3.
able; poorly
graded; no gravel.

Fair to poor: . Fair source for Good to fair: A-2
loamy sand and sand; no gravel. A4, :
sandy loam. .

Moderate shrink-
swell potential.

Interbedded un-
stable sandstone
and shale at
depth of 10 to 20
inches.

Moderate shrink-
swell potential to
depth of about 1
foot.

.

Irregular topog-
raphy; fine-
grained sandstone
at depth of 10 to
20 inches.

Steep slopes ... - ...

Severe hazard
of s0il blowing
in borrow areas.

Hazard of soil blow-
ing in borrow
areas.

Moderately plastic
materials; shale
and sandstone
below depth of 4
feet.

Severe hazard of
soil blowing in
borrow areas;
low. dunes.

Moderate hazard of
goil blowing in
borrow aresas.
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Sml features sﬂ'ectmg—Contmued

Boil limitations for—

Farm ponds

Reservoir area

BEmbankment

Agricultural
© dralnage

Irrigation

Foundations for .
low buildings

Septic tank
filter field?!

Moderate permea-
“bility ; ¢lopes of
Oto 3 percent.

Moderate per-
meability;
slopes of 5
to 25 percent;
shale and sand-
stone at depth of
10 to 20 inches.

Moderate permea-
bility; slopes
of 0 to 9 perecent.

Moderately rapid
permeability;
sandstone at &
depth of 10 to 20
inches.

High permeability;
steep slopes. -

Moderately rapid
permeability;
slopes of 0 to 20
percent.

Rapid permeability;
slopes of 0 to 9
percent.

Shale and sandstone
below depth of 48
inches; gypsum
seams; slopes of 1
to 9 pé.reent..

‘Very rapid permea-
bility; slopes of 1
to 9 percent.

Fld permenbx!tg;
. slopes of 0 to ¢ .
percent,

- Medium shear

Low %o medium
shear strength;
medium to high
piping bazard.

Medium to low
shear strength;
high piping -
hasard. .

Medium shear .
strength; high
piping hazard.

Medium shear
strength.

Moderate to rapld
perm.ea.b:hty

Medium to ‘l‘ow-
shear strength;

medium piping ' |
hagard. -~ il

Medium shear
sﬁringth; medium
to high piping
hazard.

Low to medium
" shear strength.

. strength; medium
to high piping
hazard. !

Medjudi shear.

strength; medmm"

to high piping
bazard. i

| Moderate permea-

bility; good
outlets. -

Interbedded sand-
stone and shale
at a depth of 10
to 20 inches;
moderately steep.

Not needed.__ .. _.___

Not a’pphmble ______

| Not applicable__.__.

Moderately rapid
. permeability;
 sandstone at
depth of 20 to 40
inches; irregular
slopes.

No adverse features,
but drainage sel-
dom neededa b

law rmeabxlrty,

: ’I)e and sand-
stone below depth
of 48 inches.

‘| Not applicable. _____

No'l;averse features. .

Moderate intake
rate; high avail-
able water .-
capacity.

Not applicable_ .. ___

Moderate to severe
hazard of erosion.

Not applieable_ .. _.

Steep slopea________

Low available
water capacity; -
rapid intake
rate;-hazard of
water erosion on
steeper slopes.

Low to moderate
. available .water
Ilmeity, erodible
lopes of 0 to
9 peroent

Commonly needs
drainage; moder-
ae sahnity ; mod-
erate intake rate;
moderate availa-
ble water'ta-
et S trait i

Low gvailable water
capacity; rolling
slopes; erodible
sail; alope& of 1
to 9 percent.

Law 4o moderate
available water

fg.g!.y, emdlble
80!

J t-o 9 percent

Moderate: moder-
ate shrink-swell
potential.

Moderate: mod-
erate shrink-
swell potential;
shale at depth of
10 to 20 inches.

Severe: slopes of 3°
to 20 peroent;
sandstone at depth
of 10to 20
inches.

Slighmo severe:
slopes of 1 to 80 -
percent.

‘Moderate o severe:

- ‘sandsfone at -
depth of 20-to 40
inghes;.slopes of
0 to 20 percent

Severe: moderate
to high shrink swell
potential to depth
of 48 inches; shale

. below depth or 48
inches.

g g I ol

Slight to moder-
ate: moderate
permeability.

Severe: bedrock
at & depth of 10
to 20 inches;.
slopes of 5 to 25
percent.

Slight where slopes
are 0 to 5 per-
cent; moderate
where slopes are
5 to 9 percent.

Bevere: sand-
stone at depth
of 10 to 20
inches; slopes

- of 3to 20
percent.

Slight to severe:
slopes of 1 to 80
percent.

Bevere: slopes
of 0 to 20 per-
eent; bedrock
at depth of 20
to 40 inches.

Slight where slopea
are 0 to 5 per-
cent; moderate
where slopes
are 5 to 9 per-

_ cent.

Severe: slow
permeability.

Sl.lght. where slopes
are 1 to 5 per-
cent; moderate
where slopes
are 5 to 9 per-
cent. |

Slight where
slopes.are 0 to 5
percent; mod-
erate where
slopes are 5 to 9
percent.



58

SOIL SURVEY
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Soil series and map symbols

Suitability as a sourece of —

Soil features affecting—

Topsoil Sand and gravel Road fill Highway location
*Weld: WmB, WrB ... Generally poor but Unsuited: more Poor to fair: A-4 Moderately plastic
For interpretations of Deertrail soils good in upper than 50 percent and A-T7. materials; A-4
in WrB, refer to Deertrail series. 6 inches. fines; no gravel. and A-T7.
Wet alluvial land: Wt___._..___________ Poor to fair: Fair to good below Poor: water table Poor drainage;

variable texture.

*Wiley: WuE_ ... Fair: clay loam
For interpretations of Adena and below depth of
Renohill soils in this unit, refer to 3 inches.

their respective series.

depth of 2 feet.

fines; no gravel.

at depth of about
2 feet most of

the time.
Unsuited: more Fair to poor: Fair to poor
than 50 percent A-4 and A-6. compaction and

frequent flooding.

stability; A-4
and A-6.

1 Degree of Hmitation does not consider hazard of pollution to ground water.

Estimated properties significant to engineering

Table 6 shows some estimates of soil properties that
are ungortant to engineering. The cstimates are based
on field classifications and descriptions, physical and
chemical tests of selected representative samples, test
data from comparable soils in adjacent areas, and de-
tailed experience in working with the individual kind of
soil in the county.

The water table in most of the soils in the county
remains at such a great depth that it is not significant
to engineering. The water table in Loamy alluvial land,
moderately wet, is at a depth of 3 feet and in Wet allu-
vial land is at a depth of 0 to 2 feet.

Most soils in the county are deep enough over bedrock
that bedrock generally does not offset their use. Shale
and sandstone are at a depth of about 28 inches in the
Renohill soils, 12 inches in the Shingle soils, and 48
inches in the Ulm soils. Shale is at a depth of about 14

inches in the Samsil soils. Sandstone is at a depth of-

about 18 inches in the Tassel soils and 39 inches in the
Terry soils:

The column headed “Depth from surface” indicates
the depth of the soil material for which estimates were
made. For these estimates, layers given in the technical
profiles in the section “Descriptions of the Soils” were
combined, :

Listed for the soils in table 6 are the USDA textural
classification, the Unified and AASHO engineering
classifications, and the estimated percentages of material
that passes Nos. 4, 10, 40, and 200 sieves. USDA texture
is determined by the relative proportions of sand, silt,
and clay in soil material that is less than 2.0 milli-
meters ‘in diameter. “Sand,” “silt,” “clay,” and some of
the other terms used in the USDA textural classification
are defined in the Glossary.

Permeability refers only to the rate that water moves
downward through undisturbed and uncompacted soil
material. It does not include lateral seepage. The esti-

mates in table 6 are based on texture, structure, density,
and porosity of the soils. Plowpans, surface crusts, and
other pr;i)erties resulting from use of the soils are not
considered.

The available water capacity (also termed available
moisture capacity), expressed.in inches of water per
inch of soil, is the capacity of soils to hold water avail-
able for use by most plants. It is commonly defined as
the difference between the amount of soil water at field
capacity and the amount at wilting point. In table 6 it
is expressed as inches of water per inch of soil.

Reaction indicates the degree of acidity or alkalinit,
of a soil, expressed as a pH value. The pH value, an
relative terms used to describe soil reaction, are ex-
plained in the Glossary. - _

Salinity of the soil i1s based on the electrical condue-
tivity of the-saturated soil extract, as expressed in mil-.
limhos per centimeter at 25° C. Salinity affects the suit-
ability of a soil for crop production, its stability when
used as a construction material, and its corrosiveness to
other materials. .

Shrink-swell potential indicates the expected volume
change of the soil material with chan in moisture
content. Shrinking and swelling of soils causes much
damage to building foundations, roads, and other struc-
tures. A high shrink-swell potential indicates hazards
to the maintenance of structures constructed in, on, or
with such materials. '

Engineering interpretations

Table 7 gives selected informatien that is useful to
engineers and others who plan to use soil material in
construction of highways, farm facilities, buildings, and
sewage disposal systems. The ratings and interpretations
in this table are based on estimated engineering prop-
erties of the soils in table 6, and on field experience.

Topsoil is a term used to designate a fertile soil or
soil material, ordinarily rich in organic matter, used to
topdress lawns, gardens, roadbanks, and the like.
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tnterpretations of soils—Continued
Soil features affecting—Continued Soil limitations for—
Farm ponds i . )
i Al ~Agricultural Irrigation Foundations for Septie tank
] drainage . low buildings. filter field?
Reservoir area Embankment

Slow perméability;- | Low 10 medium Slow permeability; Moderate intake Slight..__: AN Slight to moderate:
slopes of 1 to 3 shear strength; - good nutlets; rate; good moderate
percent. medium to low unstable ditch- availa le water ermeability

i piping hazard. banks; silty soil. capacity. low depth of
) 21 inches.

Sites limited to dug | Variable deposit; Limited outlets; Not applicable. _____ 4 Severe: high Severe: high
ponds; high water piping hazard. frequent flooding. water table; ~ water table;
table; frequent i frequent flooding. flooding. I
flooding. I I

Moderately slow Medium to low No adverse features_. | High available Moderate: Severe:
permeability. £hear strength; water capacity. moderate moderately slow

mediuvm to high shrink-swall permeability.
piping hazard. potential. Ik
Sand and gravel ratings are based on the probability ~Corrosivity

that a given-soil contains deﬁosi‘ts of sand and gravel.
'ghe ratings do not indicate the quality or extent of the
eposits.

oad fill is the material used for embankments and
subgrades. Ratings are based on the performance of
soil material borrowed for these purposes.

The selection of highway locations is influenced by
those features of the ‘seil in-place that affect the geo-
graphic - Jocation -of highways. Evaluation is for the
entire profile of an u.ngifsmrbed soil that has not been
artificially drained but that has had its organic surface
layer removed, if one occurs.

The choice of a site for the reservoir of a farm pond
depends largely on thosé soil features that affect the
seepage rate of water through undisturbed soil in the
impoundment area, M T ffieel

Soil features affecting pond émbankments are those
that influence the behavior of soil materials borrowed
for earth embankments for farm ponds. Both. the subsoil
and substratum are considered if they have significant’
thickness, ° ' it

Soil features affecting agricultural drainage are tex-
ture, stability, salinity, permeability, and a high water
table. ' ' ' : ORI

Some of the features considered in evalpsting a soil
for irrigation are rate of water intake, available water
capacity, slope, and susceptibility to soil blowing.

Soil features considered in rating limitations of soils
for foundations for low buildings are those features of
an undisturbed soil, to a depth of approximately 6 feet,
that affect its suitability for supporting' low buildings
with normal foundation loads. I

Features affecting septic tank sewage disposal are

those - features of the undisturbed . soil that limit the -

absorption of effluent or that are in other ways a hazard
where used for this purpoee. - { il

Soils in Adams County that are corrosive are those
of the Arvada, Heldt, l%enohjli, Samsil, Shingle, and
Ulm series, ially where these soils are west of the
South Platte River and north of Clear Creek. Some
Platner soils in the same area are corrosive below &
depth of 3 or 4 feet. The soils thus affected are under-
lain by shale or interbedded shale and sandstone and
contain selts that cause hydrolysis when moist and
comumonly result in corrosion of some pipelines. This
corrosive action is particularly damsging to metal pipe
and fittings in water 8 . '
~_These soils generally contain sulfate salt concentra-
tions that can be detrimental to conicrete pipe and struc-
tures, and it is generally recommended that Type V
cement be used. I
Although the. foregoing soils present the
hazard, corrosion is a hazard to
throughout the county. '

greatest
some degree in soils

COmm,unitjr Development ’

The southwestern part of Adams County is becoming
largely urban and suburban because of the expansion of
the cities of Aurora and Denver and an influx of light

- and heavy industry. It encompasses terrain ranging from

uplands to flood plains. Amang the developments are
industrial sites along major transportation facilities,

_parks, race courses, golf courses, cemeteries, airports,

shopping centers, small subdivisions for homesites and"

- country estates, and complete self-contained communi-
 tiés, such as Montbello and Noithglenn. West-facing

slopes and high points are especially desirable for home-
sites-and: country clubs because of the_spectacular. view
they.afford of the Rocky Mountains. The flood plains of

v BI .B‘LEW_'I-TT. assistant State gnnéérvatton.gnxlneer, helped to

‘prepare this section. i
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this area are an excellent source of sand and gravel,
and the dry pits are being utilized as sanitary fills. Many
old gravel pits are filled with water from adjacent Clear
Creek and South Platte River and are stocked with fish
and used for boating,

Because so many areas are being covered by asphalt,
concrete, and buildings, the erosion hazard from in-
creased runoff must be taken into account in planning.

Continued growth and expansion is the expected trend,
and this section of the soi? survey points out the dif-
ferences and limitations of the soils. '}"he interpretations,
as applied to community development, are generalized
and should be used primarily for broad planning and in
planning more detailed investigations where needed.

Several sections in this survey contain information
useful as a general guide in community development.
They should be helpgll to planning and zoning boards
and commissions and to those who develop areas for
residential and other community uses. They should also
be useful to the individual landowner.

The section on wildlife contains information and a
table pertinent to this field. Basic information in regard
to the suitability or limitations of the soils of Adams
County for lawns and gardens can be found in the
section “Use of the Soils for Cropland.” The same kind
of information is given for certain trees and shrubs in
the section “Use and Management of the Soils for Trees
and Shrubs.”. z

The section on“%Engineering Uses of the Soils” and
the two tables in it contain a great deal of material use-
ful to community planning. In the table “Engineering
interpretations of soils,” factors are given that affect
the suitability of each soil in the county as a source of
topsoil, sand and gravel, and road fill. A suitability
rating of good, fair, or poor is also given.

Soil limitations for septic tank filter fields are listed
as slight, moderate, or severe, and limiting factors are
noted. This is useful for individual and small subdivision
planning. It is assumed that public sewage disposal
facilities are available to the larger communities.

Soil features affecting foundations for low buildings
of not more than three stories are given, Many of the
factors affecting the location of streets are in the column
“Highway location.” Soil features affecting the reservoir
area and embankment of farm ponds can be used for
guidance in planning sewage lagoons. The column on
agricultural drainage should be helpful in reviewing
drainage needs for residential or other development.

In the area west of the South Platte River and north
of Clear Creek, many of the soils have characteristics
that cause corrosion of metal and are detrimental to con-
crete pipe and -structures. More information in regard
to these problems can be found in the subsection “Cor-
rosivity” in the section “Engineering Uses of the Soils.”

In community growth, the prudent development and
use of soils subject to frequent flooding or infrequent
flooding is very important. This is particularly true
along the flood plains where protection against infre-
quent floods is impractical or prohibitive in cost in
places. This survey can be used as a guide in planning
and zoning for the use of flood-plain resources, such as
sand and gravel, and utilizing these areas for recreation
and wildlife sanctuaries. It can also be useful to plan-
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ners in avoiding the development of residences and bus-
inesses in areas subject to high financial loss or loss of
life when severe floods occur.

Formation and Classification
of the Soils

This section consists of two parts. The first part ex-
Elains the formation of soils in this county. It tells

ow the main soil-forming processes have interacted to
produce the various kinds of soil. The second part ex-
plains the classification of soils.

Factors of Soil Formation ®

Soil is produced by the action of soil-forming proc-
esses on parent material that was deposited or accumu-
lated by geologic forces. The characteristics of the soil
at any given point are determined by (1) the physical
and mineralogical composition of the parent material;
(2) the climate under which the soil material accumu-
lated and weathered; (3) the plant and animal life on
and in the soil; (4) the relief, or lay of the land; and
(5) the length of time the forces of soil development
have acted on the soil material. The activities of man
have also influenced the formation of soils.

Climate and vegetation are the active factors of soil
formation. They act on the accumulated parent material
and slowly change it into a soil that has genetically
related horizons. The effects of climate and vegetation
are conditioned by relief. The parent material also af-
fects the kind of soil profile that forms and, in extreme
instances, determines it almost entirely. Finally, time
is needed for the changing of the parent material into a
soil profile. The time needed may be long or short, but
some time is always required for the development of
horizons. Generally, a long time is required for the
development of distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes that affect soil development are unknown.

Parent material

Differences in physical, chemical, and mineralogical
properties of different materials have all been influential
in soil genesis in Adams County. Generally, these dif-
ferences in parent material affect soil properties that
have been chosen for classifying soils at the series level,
but they also affect properties that are useful in placing
soils in higher categories in the classification system.

The parent materials in most of Adams County con-
tain relatively large amounts of soluble compounds of
calcium, magnesium, and, to a lesser degreec, sodium.
Carbonaces and sulfates are the predominant anions, and

‘there are minor amounts of chloride and nitrates. A re-

duction in the concentration of the metallic ions is‘ neces-
sary before there can be appreciable translocation of

* Arvin J. CLINE, soil correlator, Soil Conservation Service, pre-
pared this section.
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silicate clays. Most of the soils that have distinct hori-
zons have been leached of these salts in their upper part
and have distinct accumulations of secondary calcium
carbonate and other salts below the sohim.

The texture and other physical characteristics of the -

arent material also influence soil genesis. Thus, soils
ormed in eolian sand form at different rates or through
a different set of genetic processes than soils formed In
fine-textured, residual material. S SN Ik

Generally, the parent material of the soils of Adams
County is of mixed mineral composition. The soils of the
Truckton and Blakeland series, however, formed in
parent material derived principally from granite bed-
rock or arkose deposits of the Denver and Arapahoe
formations. The parent material of these soils is rel-
atively high in feldspar and quartz and is much lower
in free calcium or readily solmble calcium compounds
than other parent materials of the county. .

A few of the parent materials of the soils in Adams
County contain significant amounts of sodium that have
strongly influenced -soil genesis. Under the influence of
sodium ions, the collodial clays.disperse, -and soils that
formed have a fine-textured, distinet B2t horizon over-
lain by a light-colored, leached horizon. Typically, the
content of sodium in such soils ig high enough that the
soils are toxic to most plants. Such- soil areas are
characterized by nearly barren spots frequently called
buffalo wallow3 or slickspots. The Arvada series is an
example. . R . I _

Six major kinds of parent material are recognized as
having been influential in the formation of the soils of
Adams County: (1) Residual material from sedimentary
rock; (2) fan alluvium from sedimentary rock; (3)
eolian materials; (4) general pedisediments derived
from the Rocky Mountain svstem; (5) general pedisedi-
ments derived from arkose beds; and (6) -mixed allu-
vium of major river svstems. I - il

Where sediinentary bedrock is near the surface, the
soils generally form in sediments weathered from the
under%ying bedrock with only minor amounts of trans-
portation. If the parent rock was uniform in charaeter
for some depth, the sediment weathered from it retained
the properties of the underlying bedrock. Thus, sedi-
ments underlain by fine-textured calcareous shale is fine
textured and calcareous.” Where the parent rock was
stratified and variable in character, the overlving sedi-
ments also vary in characteristics with depth. They may
or may not.conform to the characteristics of the present
rock that immediately underlies them,-. T
Generally. most of the sedimentary bedrock in Adams

County is either clayey or loamy soft.shale: or.relatively

fine-grainéd sandstone. Soil textare ‘varies, dépending
upon the nature of the parent rock., and loam, clay
loam, and clay are dominant, Typically. these materials
are strongly-calcareous throughout, and carbonates or
sulfates of calcium and magnesium are deminant. Seams
of gypsum crystals are common 'in the parént rocks and

in the lowér parts of the 'sediments weathering from'
them. T.ocal concéntrations of sodium salts are present-

in places. I _

The alluvial fan sediments derived from the sedi-
mentary rock have most afthe characteristies. described
for the residual sediments weatheréd-from such beds,
but they have been transported and more thoroughly
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graded. Texture is generally less variable, and the ma-
terials tend to be more homogenous.

. Most of the eolian deposits in the county are loam,
silt loam, or very fine sandy loam and contain a rela-
tively large amount of very fine sand. Generally, these

-are well-mixed materials high in calcium carbonate, and

in places they contain significant amounts of sodium.
Significant acreages of eolian loamy fine sand or fine
sand are in parts of the county, and areas of wind-
deposited coasser sand border some of the streams drain-
ing the areas of the arkose beds. -
uch of Adams County is covered by the Tertiary

and Pleistocene sediments originating at the eastern
edge of the Rocky Mountain system. These deposits are
variable in texture from place to place, but they are
dominantly sandy loam, sandy clay loam, or.clay loam.
Strata of sand and: variable contents of gravel and
cobblestones are typical of these beds. Chemically the
are high in calcium and magnesium carbonate and sul-
fate. Their mineralogy is mixed and variable.

Sediments derived from beds of the Denver and Arap-
ahoe arkose formations are common in parts of tEe
county. These deposits differ from the sediments derived
from the Rocky Mountain system in having a high pro-
portion of medium and. coarse angular sand weathered
from granite bedrock. Although generally base sat-
urated, these deposits contain little- free calcium car-
bonate. Their mineralogy ig largely inherited from Pikes
Peak granite. They are high in silica and feldspar.
They are dominantly coarse sandy loam or sandy clay
loam. Blakeland and Trucktoh soils formed in these
materials. ' . I

Along the major stream valleys are extensive deposits
of recent alluvium derived from a variety of sources.
All of these deposits are highly stratified and variable
from place to place. Texture ranges from sand to clay,
and strengly contrasting textural stratification character-
izes. many of the soils. With the exception of the ma-
terial on the floed plains of the streams draining the
arkose beds, these materials are high in caloium and
magnesium carbonate and sulfate. Not infrequently,
ground water has concentrated soluble salts into dis-
continnous visible depogits within e 5-foot depth. Unlike
the other parent sediments of the area, these deposits
have a content of organic carbon that. varies erratically
with depth or from strata to strata.

Climate
- The climate of Adams County is of the semiarid,

-continental type. Tt has cold, dry winters and cool, rel-

atively dry summers, The average precipitation and

" averafe témperature data, as meadured at the weather

stations in or near the county, are given in the section
“Climate”, p.89. - i i

A limited amount of information on soil temperature
is available for this county. This information indicates
that the average annual-soil -temperature, measured at a
depth of 20 inches, i8 approximately 53° F., and the
average soil temperature in summer (June, July, and
August), measured at a depth of 20 inches, is approxi-
mately 70°. Sandy soils range from 1 to 2 degrees
warmer -than clay soils in both average annual soil
temperature and average sunumer soil temperature. Cul-
tivated soils also are: typically 1 to 2 degrees warmer
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than the soils that remain in grass. Soils influenced by a
fluctuating water table appear to have nearly the same
a\{era%e annual temperature as those of well-drained
soils, but their average summer temperature, at a depth
of 20 inches, is typically 8 to 4 degrees cooler. Soil
temperatures at & '&eipth of 20 inches are typically above
41° for alinlproxlmate y 250 days of most years. The soils
typically have a temperature below 41° from about De-
cember 18 until April 10, and a temperature above 41°
for the rest of the year.

The soils of Adams County store moisture in excess
of evaporation and transpiration losses, starting some-
time during the early part of November and continuing
more or less continuously until about June 15. On or

about June 15 of most years, the moisture surply' in the

upper 3 to 12 inches of the soil has been depleted below
the wi]tirg point, and growing plants must depend
upon periods of summer rainfall for additional growth.
Although moisture is received during part of this period
in excess of 1 inch per month, the rains typically fall
as showers and wet the soil for brief periods, typically
less than 2 weeks at a time, throughout the late summer
months, ' '

The affect of climate on =o0il formation can only be
approximated. Recorded weather data cover only a
period of 20 to 50 years, whereas the time required for

the formation of the soil herizons in this area is meas-

ured in thousands of years. It would be unsound to
assume that the recorded data represent a true picture
of the climate. or even a maior part of it, during the
netic history of the soil. It is possible, however, to
raw logical parallels between general characteristics
of the climate and general characteristics of: the soil.
Such an anmach to the genetic impact of climate is of
considerable value in the understanding of soil -genesis,
even though it is recognized that the climatic histery
of the soil cannot be reconstructed in its entirety.
The amount of water available and the distribution of
rl: in relation to temperature are of prime importance
soil genesis. They play a major role in the growth
and activity of organic life in and on the soil, in the
physical translocation of substances in solution or sus-
pension, and in controlling the rate of chemical proc-
esses. If it is assumed that the present rates and patterns
of precipitation relative to temperature are representa-
tive of average-conditions throughout the entire period
of soil formation, it is logical to expect that with peak
periods of precipitation coinciding with peak periods of
plant growth, there would seldom be periods when soil
moisture penetrated beyond the maximum root zone of
common plants.
Although the calculation of excess soil maisture over
evaporation and transpiration needs is always subject
to error, a study of such data indicates that, in average

years in Adams County, less than 3 inches of available .

moigture is stored at any one time in a soil that has na-
tive grass vegetation. This would mean that moisture
supply sufficient for the translocation of soluble salts in
solution or colloids in suspension would normally not
penetrate much below 12 inehes in ‘medium-textured or
moderately fine textured soils. Visible accumulations of
secondary calcium carbonate at depths of 7 to 14 inches
in the Adena, Heldt, Stoneham, Weld, and Wiley seoils
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represent about the amount of translocation of lime ex-
pected.

In some of the soils in Adams County having distinct
horizons, a visible accumulation of secondary calcium
carbonate is at a slightly greater depth, ranging from
15 to 20 inches. Soils of the Platner, Renohill, %ﬁ;tanta,
and Ulm series are examples. This does not greatly
differ from the theoretical calculations but does indicate
that, historically, the average climate of this area may
have been somewhat more moist than the present cli-
matic data would indicate. Because the period of time
that man has measured climatic varistions is so short
in comparison to the total time of soil formation, it is
questionable whether data from present weather sta-
tions actually measure a true average of-climatic con-
ditions during genesis of the soils.

The relationship between temperature and soil mor-
g:lology in Adams County is more obscure than that

tween precipitation and soil morphology. This ob-

'scurity is partly caused by the lack of significant varia-

tion of temperature within the county, and partly by
the fact that, in this area, temperature influences soil
genesis mainly by controlling the effectiveness of mois-
ture. Thus, the effect of temperature is so closely related
to the effect of precipitation that it is impossible to
seplg}ll'ate them precisely. | I
[he warm summer te.m?eratures that coincide with
geriods of maximum precipitation in this area materially
decrease the effectiveness of moisture that falls in Spl"lnﬁ
and early in summer. During this time ﬂlant. growt
is at its maximum, and the demands made by the plants
for soil moisture are relatively great. In terms of the
amount of soil moisture that would be available for the
translocation of soluble salts or colloidal materials in the
soil, the result is the same as that of a reduction in the
total amount of precipitation. Consequently, the effec-
tiveness of the available supply of moisture is less than
if peak periods of moisture occurred during the cooler
months of the year when plant growth was at a minimum.
Temperature influences soil genesis in other ways, but
the precise effect is difficult to characterize. For example,
soil temperature strongly influences microbiological ac-
tivity, which is important in soil genesis. Soil tempera-
tire also affects the rate of growth and total time in
which plants grow in the soil and in this way also in-

“fluences soil genesis.

Biological zero is generally considered to be 41°F.
Above f’lzllis temperature both plants and micro-organisms
grow at increased rates as temperature increases, but
below this level the activity of plant and microbiological
life is relatively low. The soils of Adams County are
warmer than 41° F. for approximately 250 days out of

* the year. During a significant part of this period, how-
-ever, the amount of soil water is below the wilting point,

and therefore, even though the temperature is favorable
to maximum plant and micro-organism growth, the sup-
plies of available moisture are not.

Other effects of temperature on plant growth and
chemical activity can be shown, but it is impossible to
evaluate the results precisely. Nioreover, it is important
to an understanding of soil ?nesis in Adams County
not to consider temperature an précis’itation as separate

and distinet factors. It is the combined effect of tempera-

. ture and precipitation, as well as the other factors of
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soil genesis,
kind of soil.

Living organisms .

Living organisms that affect soil formation can be
divided on the basis of pt ysical size into maero and
micro groups. The macrobiological group includes the
visible plants and animals that live in or on the soil.
Microbiological life consists of organisms too small to be
seen with the unaided eye. They occur in great nuimbers
and have-a pronouncedeffect on soil genesis. In Adams
County beth are significant to soil genesis. However, the
effect of animal life is localized into specific areas.

Adams County is a grassland area, and trces occur
naturally only on the flood plains of the major streams.
As far a8 can be determined, this type of native plant
cover has persisted throughout the major part of the soil
genetic history, and the kinds of soil found in the county
have characteristics that are to be expected from soils
of the grasslands. The consistency of vegetative pattern
throughout the genetic history of the soils of Adams
County is substantiated by the study-of buried soil pro-
files presumed to be several thousand years old that

that result in the formation of a specific

have the same kind and magnitude of morphology as

those found in modern landscapes

The tygie of natural vegetation does not differ ﬁ(ﬂ;at}r '

between different parts of the county. Consequently, soil

differences resulting from differences in vegetation sre
to these resulting from.

small and are generally. confined
different amounts of vegetation. :

All of the soils of Adams County formed under a
type of genesis involving a yearly return of organic
materials to the s0il and. its decomposition in the presence
of an abundance of calcium jons. From the short grasses
typical of this area, more organic matter is returned to
the soil by the decomoposition of the plant root system
than from the surface addition derived from yearly fall
of thé aboveground parts of the plant. Because of this
distribution pattern, dark-colored horizens that are rela-
tively high-in organic material extend well into the soil
profile in ‘places instead of being confined only to the
surface horizon. : - |

The amount of vegetation varies from place to place
in the landscape, depending upon the amount of avail-
able soil moisture. Thus, minor soil differences resulting
from different amounts of vegetation are common within

any one landscape. The soils that have a dark surface

horizon, and those where dark colors extend for greater
depths, occupy the more nearly level or stightly cencave
topographic positions. | ]
. The effect 6f living animal life on the soils-of ‘Adams
County is less easily distingwished. This does not mply
that it is unimportant or that it dees not exist, but only
that it is appraximately uniform for most soils of the
area. Careful éxamination of the soils in almost any
location shows some evidence of mechanical soil mixing
by earthworms, amts, or burrowing redents. All have
contributed to mixing of the soil. Although the common
prairie dog has nearly been eradicated in this area, in-
tensive areas of soil mixing within old prairie dog towns
can still be found. TRtk

The activity of insects, worms, and rodents is wide-
spread throughout the eounty, but there is some selec-
tivity shown by each for certain soils. Thus, wet seils
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show less gopher activity than dry, and worms or in-
sects tend to select soils having temperatures that are
best suited to their habits.

Relief

Soil genesis in Adams County is ‘affected by relief,
mainly as a result of the character of landform on the
control of soil moisture. The steepness of the slope, its
position relative to other soil areas, and the shape of its
surface all affect the getiesis of soils in this area.

‘Moderately sloping areas lose a part of their yearly
moisture supply, falling as rainfall, through runoff. Con-
sequently, there is less soil moisture to leach the soil, to
t_ransgg_rt colloidal substances, or to support vegetative
Iife. Soils in Adams County having moderate slopes are
E:nerally thiner, more calcareous, lighter colored, and

ve less distinct horizons than the soils having gentle

s}oges. _ I -
Soils that are steep not only lose much of their yearly
moisture supply, but they undergo yearly erosion losses
as well, Such erosion generally is ‘not rapid enough to
be readily noticed, but over long periods of time it re-
rfncrvegs enpugh soil to prevent distinct soil horizons from
orming. | :

- Gently sloping soils on lower foot slopes, below areas
where ¥unoff is rapid, receive not only the rain that falls

~on them but also rainwater that runs off higher lyin

soils, Consequently, such areas have more water avail-

‘able for soil genetic processes than that supplied by the

normal climate of the area. In Adams County the
Dacona, Nunn, and Satanta soils that occupy thess posi-
tions tend to be thicker, darker colored, and more thor-
oughly leached, and they have more distinct horizons
than the more sloping soils.

Areas of the landscape having a concave surface tend
to- concentrate runoff water in their lower part. Such
areas also receive more water than is normally supplied
by rainfall and tend to form a‘seil profile like those of
gently sloping-soils on_lewer foot slopes. il

In a few areas in Adams County, enclosed depres-
sions trap runoff water to form small, intermittent lakes.
Soil genesis in such areas is-strongly influenced by excess
water at some seasons that prevents plant growth and
deposits silt and soluble salts.

Time

If the effects of all other soil-forming factors are
equal, the parts of any given landscape that have been
subjected to soil-forming processes for the longest period
of time have the most distinct soil horizons, but the
precise_chronological age of a soil is not easily meas-
ured. Unless specific dating can be accomplished by
gfomorp_hic or archaeological studies, or by determinin
the degree of decay af radioactive substances, the o
the soil can be stated only in relative terms based on -
comparisons: of soil morphology. Although precise data
on ehfbn;“‘.@ilé:al: age is lacking for this country, its land-
scapes can ‘be grouped:into three general age groups
based on the chronological age of parent material; (1)
flood plains, terrace systems, and adjoining alluvial fans
of major drainage systems, (2) table lands and uplands
capped by loess deposits of intermediate age, and (3)
uplands in which soil parent materials consist of re-
gonal, Tertiary, and Pleistocene pedisediments forming



64

as fans from the base of the Rocky Mountain system, or
in which parent sediments of considerable thickness have
weathered from underlying bedrock.

The first of these groups is in moderate acreages along
the drainageways of the South Platte River and Kiowa,
Bijou, and Badger Creeks or their major tributary
streams. In terms of both soil genesis and chronology,
the soils in these areas are young and have little or no
horizon formation other than a darkened surface hori-
zon or weak and inconsistent accumulation of calcium
carbonate or other soluble salts. The flood plains and low
terraces are still actively building, and they receive addi-
tional deposition with each flood. The materials of such
areas (Loamy alluvial land, Sandy alluvial land) are
commonly so youthful that a distinctly darkened A hori-
zon has not formed. The higher terraces, side slopes of
alluvial fans, and recent eolian deposits are somewhat
more stable, and their soils generally have distinct hori-
zons. Soils typical of this first group are the Blakeland,
Colby, Heldt, and Valent. |

Chronologically, the parent materials for the soils of
the second group are younger than those of the third.
Stratagraphically, they are above the regional beds of
pedisediments. In terms of soil genesis, there is some
question as to which of the two is the older. There is
always the possibility that landscapes containing the
pedisediments or residual materials have formed as the
result of an erosion cycle after the deposition of the
loess. It is probable that, in terms of spil chronology,
the age of the landscapes in the third group is both older
and younger than that of the second.

The soils of the second group, which are on the stable

arts of the landscapes;, tyli»qica,lly have a dark surface

orizon, are fine textured, have distinct B2t horizons,
and have well-formed horizons of secondary carbonate
accumulation. Examples are the Deertrail, Nunn, and
Weld soils. These are all characteristics of mature grass-
land soils, and it can therefore be assumed that the stable
parts of the landseapes are moderately old. It is signifi-
cant that these kinds of landscapes have a very uniform
soil pattern, indicating that the genetic age of the soil
is uniform within them.

The character of the soils in the third group is more
variable. Some soils have general characteristics similar
to those described in the second group. Other soils have
a less distinct surface horizon, have a medium-textured
to moderately fine textured, moderately distinct B2t
horizon, and have distinct continuous horizons of sec-
ondary calcium carbonate accumulation. This variability
suggests that the genetic age of these soils also varies,
and that some landscapes are much older than others.
Soils of this group include the Platner, Renohill, Sam-
sil, Shingle, Stoneham, Tassel, Terry, and Ulm.

In most landscapes of the second and third groups,

there are some soils that have youthful characteristics.

Chronologically, these areas may be as old as those
around them, but they occupy the parts of the landscape
where geologic erosion is most active. In such areas
rates of removal have kept pace with soil formation.
Consequently, a soil that has distinct horizons has never
been able to form, even though soil-forming processes
have been active for long periods of time.
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Activities of man

Although not generally accorded an equal status with
other soil-forming factors, the activities of man unques-
tionably have influenced, and will continue to influence,
the soil genesis in Adams County. The effect may be
relatively minor, or it may be catastrophic in terms of
soil morphology. Catastrophic results include the de-
struction of soil horizons by accelerated erosion, by till-
age, or by leveling in preparation for irrigation. The
collection of brackish, salt-carrying water is common in
lower parts of the landscape as a result of seepage from
irrigation or from disturbance of the natural drainage
pattern. Less severe effects include changes in general
environment, such-as that resulting from irrigation, over-
grazing, or the destruction of native vegetation and sub-
stitution of tilled crops and other plant species.

The duration of man’s influence on soil genesis has
been so short that it has not resulted in major changes
in soil morphology, except in those places where some
part of the soil has been destroyed. In Adams County
the most noticeable results are tﬁe depletion of organic
matter from the layers of tilled soils, the alteration of
the natural level of fertility by continuous cropping or
conversely by sup 1ementa)l, fertilization, and changes
that have resulted from irrigation.

Classification of Soils

Classification consists of an orderly grouping of soils
according to a system designed to make it easier to re-
member soil characteristics and interrelationships.
Classification is useful in organizi_ngs and applying the
results of experience and research. Soils are placed in
narrow classes for discussion in detailed soil surveys and
for application of knowledge within farms and fields.
The many thousands of narrow classes are then grouped
into progressively fewer and broader classes in succes-
sively higher categories, so that information can be
applied to large geographic areas, such as countries or
continents. - -

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (2) and revised later (4). The system
currently used by the National Cooperative Soil Survey
was developed in the early sixties and was adopted in
1965 (5, 6). It is under continual study.

The current system of classification %as six categories.
Beginning with the most inclusive, these categories are
the order, the suborder, the great group, the subgroup,
the family, and the series. The criteria for classification
are soil properties that are observable or measurable,
but the properties are selected so that soils of similar
genesis are grouped together. The placement of some
soil series in the current system of classification, particu-
larly in families, may change as more precise informa-
tion becomes available.

Table 8 shows the classification of each soil series of
Adams County by family, subgroup, and order, accord-
i.n%to the current system. - -

ollowing are brief descriptions of each of the six
categories in the current system..
- Oroer: Ten soil orders are recognized in this system.
They are Entisols, Vertisols. Inceptisols, Aridisols, Mol-
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lisols, Spodosols, Alfisols, Ultisols, Oxisols, and Histo-
sols. The properties used to differentiate the soil orders
are those that tend to give broad climatic groupings of
soils. Three exceptions, the Entisols, Inceptisols, and
Histosols, occur in many different climates. .
Susorber: Each order is divided into suborders, pri-
marily on the basis of those soil characteristics that-pro-
duce classes having the greatest genetic similarity. The
suborders narrow the broad climatic range permitted in
the orders. The soil properties used to separate sub-
orders mainly reflect either the presence or absence of
waterlogging or soil differences resulting from the cli-
mate or vegetation. .
Grear Grourp: Suborders are separated into great
ﬁroups according to the presence or.absence of genetic
orizons and the arrangement of these horizons. The
horizons used to make separations are those in which
clay, iron, or humus has accumulated or those that have
pans that interfere with the growth of roots or the
movement of water, The features used are the self-
mulching properties of clay, soil temperature, major
differences in chemical composition (mainly calcium,
magnesium, sodium, and potassium) and the like. The
eat group is not shown separately in table 8, because
it is the last word in the name of the subgroup.
Suserour: Each great group is subdivided into sub-
groups. One of these subgroups represents the central,
or typic, segment of a group, and the others, called inter-
grades, contain those soils that have properties mostly
of one great group, but also one or more properties of
soils in another great group, suborder, or order. Sub-
groups may also be made in those instances where soil
properties intergrade outside of the range of any other
great group, suborder, or order. |
.FamiLy: FEach subgroup is divided into families, pri-
marily on the basis of properties important to the
growth of plants or to the behavior of soils when used

formed under grassland
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for engineering. Among the properties considered are
texture, mineralogy, reaction, soil temperature, perme-
ability, thickness of horizons, and consistence,

A detailed profile of the representative soil for each
of the series is given in the section “Descriptions of the
Soils.” In the following pages each of the subgroups
represented in Adams County is discussed in terms of
its definitive morphology. A series typical of each grou
is identified, and significant differences between this
series and oti'ters in the same group are noted.

- Ustic Torripsamments—The soils of this subgroup
etation in areas of deep
eolian sands. Average annual precipitation is approxi-
mately 13 inches. The annual temperature is about 55°
F., and average soil temperature in summer is approxi-
mately 73°. Most areas of these soils characteristically
have a dunelike topography. il

Virgin soils of the group have an A, C horizon se-
quence. The A horizon 1s-thin and is only slightly darker
colored than the C horizon. Typically this horizon has
a weak granular structure and 1s soft to loose when dry.

The C horizon is single grain, loose when dry or moist,

and noncalcareous for more than 40 inches. Texture is
typically loamy fine sand or fine sand.

This subgroup is represented by the Valent series in
Adams County.

Ustic Torriorthents—The soils of this subgroup in
Adams County formed under grassland vegetation in
parent materials weathered residually from sedimentary
bedrock or in young eolian deposits. Typically, these
soils are moderately steep to steep on parts of the land-
scape where geologic erosion has been most active. They
are in areas having an average annual precipitation of
about 13 to 14 inches, an average annual soil temperature
of about 53° F., and an average summer soil tempera-
ture of about 70°.

TarLe 8.—Soil series classified according to the current system of classification

Series Family Subgroup Order

Fine, montmorillonitic, mesic_ - _ .. ccocueeencnaaaa. Ustollic Paleargids.______._._____..___.| Aridisols.
Fine, montmorillonitic, mesie____________.._________| Ustollic Natrargids_ ... o ... Aridisols.
.| Fine-loamy, mixed, mesie._.______________________. Aridic Argiustolls_____._._________1_. Mollisols.
Sandy, mixed, mesic____ ..o oL Torriorthentic Haplustolls. .. .- _______ Mollisols.

Fine-sflty, mixed, calcareous, mesic_ . _ - ___________. Ustic Torriorthents._________.____.... Entisols.
Clayey over sand or sandy-skeletal, montmorillonitic, | Aridic Argiustolls_____._ . ___« ... Mollisols.

mesie. : i

Fine, montmorillonitie, mesie__ ... ... Haplustollic Natrargids_ .. _____._____ Aridisols.

s - L L AR i Fine, montmorillonitic, mesie_ _______._________._____ Ustertic Camborthids. ... _._..___ Aridisols
Nunn UGG ' Fine, montmorillonitie, mesic. . _ . .. oo o oo... Aridic Argustolls. .__ . ______.__...__. Mollisols.
Platner .| Fine, montmaofillonitie, mesie_ _ ________________.____ Abruptic Aridic Paleustolls_ . _-__.__.__ ollisols.
Fine, montmorillonitic, mesie_ ______________________ Ustollic Haplargids. ... ..o oo~ Aridisols.

Clayey, montmorillonitic, calcareous, mesiec, shallow___| Ustic Torriorthents_._.__ . . . _....._ Entisols

Fine-loamy, mixed, mesic____ . ________________ . Aridie Argiustols. .. ___ . _______.__._. Mollisols

Loamy, mixed, calcareous, mesic, shallow. Ustic Torriorthents. ... .. .o Entisols

Fine-loamy, mixed, mesic._________._... -1 Ustollic Haplargids_ . ... covcmcacuan Aridisols

Loamy, mizxed, caleareous, mesic, shallow____________. Ustie Torrlorthents. . .- - e comnceae- Entisols.

Coarse-loamy, mixed, mesie. v oo oo Ustollie Haplarglds_________________. Aridisols.

Coarge-leamy, mixed, mesic_.._. _._._. RITIL ARG LT Aridie Argiustolls____ .. ... ... Mollisols

Fine, montmerillonitie, mesio__ ___.____.___. IR Ustollic Haplargids. . - - oo v emeo oo Aridisols

Mixed, mestellLINILTELILGIIERIBIIBHEINIE TSGR Ustic Torripsamments__ ____._.._._..- Entisols.

arse-loamy, mixed, mesie______._ .. ... .. ... Ustollic Haplargids_ .. __________._. Aridisols

Fine,; montmorillenitie, mesie__________________._ ... Abruptié Aridic Paleustolls_ ... .. Mollisols

Fipe-silty, mixed, mesic. ... ___________.____ Ustollio Haplargids. . oo ocoeeeocnooo Aridisols
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The virgin soils of this subgroup typically have an A, C
(or R) horizon sequence. ﬂ places, weak and inter-
mittent Cca horizons "are present. The A horizon is
thin and only slightly darker colored than the C hori-
zon. The A- horizon 1s soft when dry and very friable
when moist in most instances, but it varies in consistence,

depending upon the texture. Typically, these horizons:

have a fine granular structure and are calcareouns. The
C horizon is calcareous and massive. Congistence ranges
from slightly hard to very hard when dry, depending
upon texture, Weak and intermittent accumulation of
secondary calcium carbonate or calcium sulfate are pres-
ent in some of these horizons. . ‘ '

This subgroup is represented in Adams County by
the Colby, Samsil, Shingle, and Tassel series. The Colby
soils are representative of the subgroup.

The Tassel soils differ from the Colby soils in having
formed in parent materials weathered residually from
underlying sandstone, in having sandstone bedrock at

depths of less than 20 inches, and in having & sandy’

loam texture.

The Shingle soils differ from the Colby soils in having
formed in parent sediments weathered residually from
underlying shale and limestone, and  in having un-
weathered bedrock at a depth of 10 to 20 inches. -

The Samsil soils differ from the Colby soils in having
a clay texture, in having formed in parent materials
weathered from underlying shale, and in-having un-
weathered shale bedrock at depths of 6 to 20 inches.

Ustertic Camborthids—The soils of this subgroup
formed under grassland vegetation in fine-textured par-
ent materials locally transported from calcareous, fine-
textured shale. They are in an area having an average
annual precipitation of about 13 inches, an average an-
nual soil temperature of about 53° F., and an average
soil temperature in summer of about 71°. They typically
are very gently sloping on lower parts of -valley-fitling
side slopes. )

Virgin soils of this group have an-A1, B2, Cca horizon
sequence. The A herizon is thin, has moderate granular
structure, is soft to slightly hard when dry, and is only
slightly darker colored than the underlying horizon. The
A horizon typically is calcareons throughout, but it is
leached of free lime for a few inches.in places.

The B2 horizon typically has brighter chroma than

either the overlying A horizon or the underlying C.

horizon. It is fine textured, is calcareous, and has mod-
erate grades of medium to coarse prismiatic structure
parting to angular blocky structure. This horizon cracks
widely on drying, and shiny pressure surfaces are com-
mon on the faces of the aggregates. When dry, the mass
breaks readily into the primary aggregates, but the
aggregates themselves are extremely hard. The horizon

is calcareous but lacks visible accumulation of secondary

calcium carbonate or calcium sulfate. ,

The C horizon is calcareous and fine textwred, but. it
lacks the moderately well formed stracture of the over-
lying B2 horizon. This horizon also. cracks widely on
drying, forming large, irregularly shaped, angular blocks
that are extremely hard when dry. Distinct and con-
tinuous horizons of visible seeondary caleium carbonate
and calcium sulfate accumulation -are present.

This subgroup is represented in Adams County by the
Heldt series.

‘that are derive

_ Ustollic Natrargids—The soils of this subgrou
formed under grassland vegetation in parent materia
v principally from sedimentary rock. The
average annual precipitation is appreximately 13 inches.
The average anmiial soil temperature is about 52° F.,
and the average soil temperature in summer is about
70°, These soils are gently to moderately sloping on up-
lands below areas of outcrops or shallow soils forming
in_material weathered from sedimentary bedrock.
Virgin soil profiles have an Al, A2, B2t, B3casa,
Ccasa horizon sequence. The A1l horizon, if present, is
thin, light colored, friablé, and granular. mmonly,
this horizon is- absent or has been destroyed. The A

horizon is typically noncalcareous.

The A2 horizon is very light colored, typically is
noncalcareous, and has a distinct; thin, platy structure
parting to fne granular structure. It is a horizon of
eluviation ‘and abruptly overlies the B2t horizon.

The B2t horizon is fine textured and has a distinctive
columnar structure. The upper parts of the aggregates
are well rounded where tEey contact the A2 horizon.
The soil mass is only slightly hard to hard, but the
individual soil aggregates are extremely hard when dry.
Moderate, continuous clay films coat most of the aggre-
gate faces. This horizon is typically noncalcareous in
the upper part, but it is calcareous in the lower part.
It is strongly to very strongly alkaline throughout.

The ‘B2t horizen is underlain by a transitional horizon
that retains some of the structure and properties of
the overlying B2t horizon, but in which there is a con-
tir;uous accumulation of calcium carbonate and other
salts. '

- The € horizon is massive, calcareous, and typically
strongly alkaline. It is typically loam or clay loam. Dis-
tinet and continuous accumulations of calcium carbonate,
calcium sulfate, and other salts are present in the C
horizon.

This sabgroup is represented in Adams County by the
Arvada series.

Haplustollic Natrargids—The soils of this subgroup
in Adams County formed under grassland vegetation in
deep deposits of eolian sediments. The average annual
precipitation is about 13 inches. The average annual soil
temperature is about 52°, and the average soil tempera-
ture in summer is about 70°. These soils typically are
nearly level to very gently sloping on uplands.

In the virgin state, these soils have an A1, A2, A&B2,
B21t, B22t, B3ca, Cea horizon sequence. The A horizons
are thin but are typically moderately dark colored. They
are generslly noncalcareous, have friable consistence,
and have a moderate granular structure.

The A2 horizon is relatively thin but. continuous. Jt
is very light colored, has platy structure, and is typically
noncalcgreous. This horizon has strong eluviation.

The. upper part of the B2t horizon is fine textured,
is noncalcareous; and has strong, medium, columar struc-
ture parting te.strong, fiire, angular blocky structure.
The upper parts of the columns are well rounded where
they contact the A2 horizon, but there is no appreciable
fingering of the A2 material into the B2t horizon. Con-
tinuous-clay films coat the faces of aggregates. The hori-
zon parts readily into primary aggregates, but these
are extremely hard when dry. Although the upper part
of the B2t horizon has the characteristics of the
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Natrargids, it does not have the necessary 15 percent
exchan%aable sodium percentage.

The lower part of the B2t horizon is fine textured,
has moderate, fine, prismatic structure partinﬁ to fine,
§n§ular and subangular blocky structure, and is typ-
ically calcareous. The soil mass is slightly hard to hard
when dry, but the individual aggregates are extremely
hard when dry. Thin, continuous clay films are on the
surfaces of most of the soil aggregates in this horizon.
This part of the B2t horizon 1s very strongly alkaline
and has exchangeable sodium percentage in excess of
15 percent. .

low the B2t horizon is a transitional B3ca horizon
that has retained some of the characteristies of the B2t
horizon, but in which there is distinct and continuous
accumulation of calcium carbonate and other salts, prin-
cl]*lly as concretions and crystals.

he Ceca horizon is medium textured, calcareous, and
very strongly alkaline. The horizon is magsive and con-
tains accumulations of secondary calcium carbonate and
other salts.

This subgroup is represented in Adams County by
the Deertrail series.

Ustollic Paleargids—The soils of this subgroup in
Adams County formed under grassland vegetation in
areas of eolian parent materials. The average annual
precipitation is a.gout 13 inches, the average annual soil
temperature is about 52° F., and the average soil temper-
ature in summer is about 73°. These soils are very gently
sloping to nearly level on tablelands. .

e virgin solls have an Al, B2t, B3ca, Cca horizon
sequencp. he A1l horizon is thin, noncalcareous, and
only slightly darker colared than the underlying B2t
horizon. The horizon typically has moderate to fine,
granular structure and is soft when dry and very friable
when moist. The horizon is noncalcareous and abruptly
overlies the B2t horizon. It is typically loam or very
fine sandy loam. :

The B2t horizon ig fine textured, is noncalcareous, and
has very strong, fine, prismatic structure that parts to
strong, fine, angular blocky structure. The soil mass is
only slightly hard when dry, but individual aggregates
are extremely hard when dry. Moderate, continuous clay
films are on the surfaces of most soil aggregates.

Below the B2t horizon is a transitional B3ca horizon
that has retained some of the properties of the B2t
horizon but that, in addition, contains visible accumula-
tions of calcium carbonate, principally in the form of
concretions of thin seams and streaks.

The Cca horizon is medium textured, massive, and
calcareous. It contains consistent accumulations of cal-
cium carbonate in the upper part, but the material is
strongly caleareous throughout.

This subgroup is represented in Adams County by the
Adena series. Soils of the Adena series tvpically have a
solum less than 15 inches thick, which is thinner than
most of the soils in this subgroup in other areas.

Ustollic Haplargids.—The soils of this subgroup in
Adams County formed under grassland vegetation in a
variety of parent materials. The average annual precipi-
tation is about 13 inches, the average annual soil temper-
ature is about 52° F., and the average soil temperature
in summer is about 70°. These soils typically are gently
to moderately sloping on well-drained uplands.
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The virgin soils typically have an Al, B1, B2t, B3ca,
Cca (or R) horizon sequence. The A1l horizon is rel-
atively thin and only shghtly darker colored than the
rest of the soil profile. 'lgypica.lly, it has fine, granular
structure, is noncalcareous, and 18 soft to slightly hard
when dry.

Typically, a thin tranpsitional Bl horizon is between
the A1l and B2t horizons. This horizon has retained the
color of the Al horizon, but has the structure and evi-
dence of clay accumulations that are characteristic of the
B2t horizon.

The B2t horizon is typically noncalcareous and has a
prismatic structure parting to subangular blocky struc-
ture. Consistence of the soil mass ranges from slightly
hard to hard when dry, but that of individual aggre-
gates ranges from slightly hard to extremely hard, de-
Eending upon their texture. Typically, most of the B2t

orizon is noncalcareous; however, the lower part of
the B2t horizon may effervesce with acid in some loca-
tions. Clay accumulation in the form of clay films or
clay bridgl?s is evident in this horizon.

Below the B2t horizon generally is a transitional B3ca
horizon that has retained some of the characteristics of
the B2t horizon but that, in addition, has visible accumu-
lations of secondary caleium carbongte.

The Ceca horizon tFpics.lly is massive, is calcareous,
and contains accumulations of secondary calcium car-
bonate or calcium sulfate. Consistence ranges from
slightly hard to extremely hard when dry, depending
upon texture. In most places the Cca horizon is coarser
textured than the B2t horizon.

This subgroup is represented in Adams County by the
Renohill, Stoneham, Terry, Ulm, Vona, and Wiley series.
The Renohill series is representative of the subgroup.

The Terry soils differ from the Renohill series in hav-
ing a sandy loam B2t horizon and in being underlain by
soft sandstone bedrock. The Vona soils differ from the
Renohill soils in having a sandy loam B2t horizon and
in lacking bedrock at a depth of less than 40 inches. The
Stoneham soils differ from the Renohill soils in having
a loam or clay loam B2t horizon, in having a solum less
than 15 inches thick, and in lacking bedrock at a depth
of less than 40 inches. The Wiley soils differ from the
Renohill soils in having less distinct horizons, in having
formed in fine, silty, mixed eolian sediments, and in
lacking bedrock at a depth of less than 40 inches. The
Ulm soils are similar to the Renohill soils and differ
;naLnly in lacking bedrock at a depth of less than 40
inches. I

Abruptic Aridic Paleustolls—The soils of this sub-
group in Adams County formed under grassland vege-
tation in both eolian material and the pedisediments de-
rived from the Rocky Mountain system. The average
annual rainfall is 14 to 15 inches, the average annual
soil temperature is about 52° F., and the average soil
temperature in summer is about 72°. These soils are
nearly level on tablelands or slightly concave on areas of
the uplands.

Virgin soils of this subgroup have an Al, A2, B2t
B3ca, Ceca horizon sequence. The Al horizon is mod-
erately thick, moderately dark colored, and noncal-
careous. It is friable and has fine, granular structure.

Typically, the Al horizon overlies a very thin and
intermittent A2 horizon of much lighter color. This
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horizon is entirely absent in many places or is indicated
only by a graying on the surfaces of the granules in the
lower part of the A1 horizon.

The B2t horizon is fine textured, is noncalcareous,
and has strong, fine prismatic structure parting to
strong, fine, angular blocky structure. The soil mass is
slightly hard when dry and parts easily into the primary
aggregates that are, in themselves, extremely hard when
dry. Thick, continuous clay films are on the surfaces of
most of the soil aggregates. This horizon typically is
noncalcareous, but it is calcareous in the lower few
inches in some places.

Below the B2t horizon typically is a transitional B3ca
horizon that has retained most of the characteristics of
the B2t horizon, but in which consistent accumulation
of secondary calcium carbonate is present, principally
as concretions.

The Ceca horizon is coarser textured than the B2t
horizon, is calcareous, and is massive. Texture varies
with the type of parent sediment. This horizon contains
continuous, distinct, and, in some places, strong accumu-
lations of secondary calcium carbonate as concretions,
thin seams or streaks, or finely divided forms.

This subgroup is represented in Adams County by the
Weld and Platner series. The Weld series is considered
representative of the subgroup.

he Platner soils have morphology similar to that of
the Weld series. Soils of the two series differ primarily
in the content of fine or coarser sand that thev contain.
The Weld soils formed in eolian sediments and have less
than 15 percent fine sand or coarser, but the Platner
soils have a much higher content of fine, medium, and
coarse sand, as well as some gravel. .

Aridic Argiustolls.—The soils of this subgroup in
Adams County formed under grassland vegetation in a
variety of parent materials. The average annual precipi-
tation is 14 to 15 inches, the average annual soil temper-
ature is about 52° F., and the average soil temperature
in summer is about 72°. These soils are gently rolling
or undulating on upland plains or on high terrace
levels.

Virgin soils of this group typically have an Al, B1,
B2t, B3ca, Cea horizon sequence. The A1 horizon typi-
cally is moderatelv thick, moderately dark in color, and
noncaleareous. This horizon generally has granular
structure and is friable.

These soils have a transitional Bl horizon below the
A1l horizon that retains the color and organic-carbon
content of the A1 horizon but that has structure similar
to the B2t horizon and some evidence of accumulation
of silicate clay.

The B2t horizon is typically moderately dark in the
upper part and noncalcareous. It has moderate, medium,
prismatic structure parting to subangular blocky struc-
ture. The soil mass is slightly hard to hard when dry,
but individual aggregates are extremely hard when dry
in places, depending upon their texture. This horizon
typically is noncalcareous for most of its thickness,
although in some areas it is weakly calcareous in the
lower few inches. i

Below the B2t horizon is generally a transitional
B3ca horizon that has retained many of the character-
istics of the B2t horizon but has visible accumulation of
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secondary calcium carbonate principally as concretions
or thin seams and streaks.

The Ceca horizon typically is coarser textured than
the B2t horizon, is massive, and is calcareous. Most of
these soils contain distinct and continuous horizons of
secondary calcium carbonate accumulation ranging from
moderate to strong, depending upon the individual series.

This subgroup 18 represen in Adams County by
the Ascalon, Dacono, Nunn, Satanta, and Truckton
series. The Ascalon series is representative of the sub-
group.

The Satanta soils differ from the Ascalon soils prin-
cipally in having a clay loam B2t horizon. The Dacono
soils differ from the Ascalon soils in having a heavy
clay loam or clay B2t horizon and in overlying a con-
trasting sandy skeletal substratum between depths of
20 and 40 inches. The Nunn soils differ from the Ascalon
soils in having a texture of heavy clay loam or light
clay and generally in containing less sand. The Truckton
soils differ from the Ascalon soils in having a sandy
loam Bt horizon. :

Torriorthentic Haplustolls.—The soils of this sub-
group in Adams County formed under grassland vege-
tation in areas of deep eolian sands derived principally
from Dawson and Arapahoe arkose deposits. The
average annual precipitation is about 14 inches, the
average annual soil temperature is about 52° F., and
the average soil temperature in summer is about 72°.
These soils are moderately to steeply sloping on areas
adjacent to stream channels draining the arkose.areas.
They commonly have a dunelike surface relief.

The virgin soils typically have an A, C horizon se-
quence. The A horizon is friable, moderately thick, and
moderately dark colored. It has a coarse, granular struc-
ture and 1s slightly hard to soft when dry.

The C horizon is lighter colored, noncalcareous, and
massive. It is dominantly coarse loamy sand or coarse
sand. The C horizon is noncalcareous, and no secondary
accumulation of calcium carbonate is present. Con-
sistence ranges from hard to very hard when dry.

This subgroup is represented in Adams County by the
Blakeland series. The Blakeland soils formed in eolian
sand deposits blown out of river channels that drain the
Denver and Arapahoe arkose beds. This particular series
has a higher percentage of medium and coarse angular
granite sand than is typic of this subgroup in other
areas. In spite of the coarse texture, these soils have
hard-setting properties when air dry, and the soil mass
in horizons that have a low organic-matter content may be
very hard when dry.

General Nature of the County

Adams County was created by the State Legislature
on April 15, 1901, from a part of Arapahoe County.
Homesteading and farming began in 1860 and expanded
until nearly all of the county was cultivated, except for
a few large ranches in the eastern part. The western part
of the county is presently being taken over for com-
munity and industrial development, and is part of the
expanding metropolitan area of Denver.

Adams County is entirely within the Colorado Pied-
mont section of the Great Plains physiographic province.
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The county is drained by the South Platte River and
its tributaries. Most of the county is characterized by
broadly rolling topography, and the major streams gen-
erally are in relatively wide valleys. In the western part
of the county, the larger stream valleys are from 250
to 300 feet below the general level of the nearby up-
lands, and the side slopes are moderately steep. Through
most of the remaining part of the county, the local relief
seldom exeeeds 200 feet. and in many places the side
slopes are so gradual that the limits of the valleys are
scarcely noticeable. Several relatively large areas of
stabilized dune topography are in the county, mainly in
a broad area north of Sand Creek and along the valleys
of Beebe Draw, and the Box Elder, Kiowa, and Bijou
Creeks. v

The farms in Adams County are slowly being consoli-
dated into larger, more efficient units, utilizing the latest
technology available. Where underground water re-
sources support it, sprinkler irrigation on the sandy soils
is increasing rapidly. The ranching operations remain
about the same, but farming is diminishing rapidly in
the western part of the county because of the industrial
and community development.

Production of corn, glfalfa, and small grains is ex-
pected to remain fairly stable. The sugar beet industry
is slowly decreasing. Truck crop farming is decreasing
and becoming very specialized. Cattle feedlots and hog
raising are decreasing and eventually will be eliminated
in the western part of the county because of zoning
ordinances. Ornamental specialty crops, greenhouses,
and turf farms are increasing rapidly and are expected
to continue to do so for some time to come. Poultry
raising is dominated by large commercial enterprises and
likely will continue to increase.
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The supply of water for farming, especially in the
western fourth of the county, is being competed for by
the metropolitan and suburban areas, and a shortage of
water is likely to become acute in the coming years.

Climate®

The climate of Adams County is that of the semiarid
high plains. It is modified by the Rocky Mountains to
the west and the higher country of the Black Forest
area to the south. The effects of the mountains vary
considerably with increasing distance from the western
end of the county toward the east. The county, 72 miles
long and 18 miles wide, ranges in elevation from 5,570
feet at the southwest corner to 4,500 feet at the north-
east corner, and is within a plains climate that changes
rapidly to a foothills climate just west of the county. -

any features of the climate at Denver, which is
representative of the extreme western and southwestern
art of Adams County, can be applied with some modi-
gcation to the entire county. Variations in climate from
the western border eastward include increased average
windspeed because of the reduced effectiveness of moun-
tain shielding, slightly lower average .annual precipita-
tion, lower amounts of precipitation and snowfall in
winter and early in spring, increased amounts and vari-
ability of summer precipitation, greater average varia-
tion in daily and annual temperatures, and somewhat
lower cloudiness and higher percentage of sunshine on
an annual average. Table 9 gives climatic data compiled
from records kept mainly at Byers, Arapahoe County,

°By Josepn W. BERRY, climatologist for Colorado, National
Weather Service, U.S. Department of Commerce.

TaBLE 9.—Temperature and precipitation data

[Data for temperature and precipitation from Byers, Arapahoe County. Data on snow cover from Stapleton Airfield at Denver]

Temperature Precipitation
2 years in 10 will have at 2 years in 10 will
least 4 days with— have— Average Average
Month Average | Average N number depth
daily daily Average of days of snow
maximum | minimum | Maximum Minimum total with snow | on days
temperature | temperature Less More cover with snow
equal to or | equal to or than— than— cover
higher than—| lower than—
°F. °F. °F. °F. Inches Inches Inches Inches
January_____________._. 43 14 61 -6 0. 43 0.1 0.8 8 2
February_____ .o 46 18 64 —2 . 47 .2 L7 9 3
areh.________________ 52 23 70 4 . 87 .4 1.6 7 3
April___ . 62 33 79 19 1. 86 .7 2.8 3 4
BY e em 71 42 86 32 2. 54 .9 3.7 1 3
June. .. ____.__.__ 84 51 96 40 1. 58 .7 2.6 0 0
July oo 91 57 99 50 2.01 1.0 3.2 0 0
August_ . _.____ 89 56 98 49 1. 49 .7 2.1 0 0
September. . __________. 80 47 94 35 1. 14 .2 1.7 ® 4
October_______________. 69 36 83 25 .72 .1 1.5 1 2
November____________.. 54 23 71 7 . 54 .2 .9 5 3
December_ ... ... 46 18 64 2 . 40 .1 .6 7 3
Year_ _ _____.__._.. 66 35 2101 | 3 —14 14. 05 9.2 18.3 41 3

! Less than one-half day.
2 Average annual highest temperature.
3 Average lowest annual temperature.
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Colorado. These data are representative of most of
Adams County.

The average annual temperature is near 50° at an
elevation of 5,200 feet, but this can be expected to vary
a few degrees from the lower elevations at the eastern
end of the county to the higher elevations at the western
end. The wide average range in daily temperature of
25° to 35° and a wide average range in annual tempera-
ture are typical of the High Plains. As a result of wide
variations from day to day or over a period of a few
days, extremely hot weather in summer or extremely
cold weather in winter is generally of short duration and
is followed by more moderate temperature.

The average annual growing season in Adams County
is about 150 days. Table 10 gives the probability at
Byers, Arapahoe County, of the last freezing tempera-
if:uﬁes in spring and the first freezing temperatures in

all.

Data for long periods indicate that the average annual
precipitation in the county ranges from 125 to 14.5
mnches. It tends to be higher in the western part. Varia-
tions within the county are related to the local terrain,
elevation, and slope. Particularly in spring and summer,
the extreme variability in the amount o Erecipitation
from year to year and between localities in the same year
is so large that even long-period averages are affected by
chance occurrences and are not easily interpreted in
terms of actual climatic differences. Probable annual
precigitation (fig. 19) is particularly significant in show-
ing the expected variation of rainfall from year to year.

‘When annual precipitation for 2 years in a row is less
than about 11 inches, most dryland crops fail. Two or
more dry years in a row generally do not occur more
than once every 10 years. Figures on the normal average
temperature and precipitation by months and year, along
with days of snow cover, are given in table 9.

Total precipitation and snowfall in winter are higher
in the western part of the county than in the ecastern

art. Differences are sometimes small but consistent from

ctober into May. The average annual snowfall is about
59 inches at Denver and is about 46 inches at Byers. In
summer, however, precipitation generally averages some-
what higher in the eastern part of the county but is
highly variable from year to year at different localities.

The average relative humidity is 39 percent through
the day and 62 percent during the night. It is slightly
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higher in winter than in summer. On the average, the
sun shines 69 percent of the possible hours of sunlight
annually.

Hailstorms that are damaging to crops occur in some
parts of the county almost every year. There is no ex-
tended pattern to the hailstorms. They generally occur
between May 15 and Segtember 1, and they are most
likely to oceur in June and July. The hail generally falls
in strips less than 1 mile wide and 6 miles long. Hail is
more common in the eastern part of the county than in
the western part.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or cluster.
Natural soil aggregates such as crumbs, blocks, or prisms, are
called peds. Clods are aggregates produced by tillage or logging.

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali
soil has so high a degree of alkalinity (pH 85 or higher)
or s0 high a percentage of exchangeable sodium (15 percent or
more of the total exchangable bases), or both, that the growth
of most crop plants is low from this cause.

TaBLE 10.—Probable dates of last freezing temperatures in spring and first in fall

[Based on data from Byers, Arapahoe County]

Dates for a given probability at a temperature of—

Probability

16° F. or lower

20° F. or lower | 24° F. or lower | 28° F. or lower | 32° F. or lower

Spring:
1| wesr an (10 Later € hgm LTI April 17____
2 wears| im0 Eter e TG April 11____
o years in|10 Iater thanl L MM AIIGHTTIITTT March 31___
Fall:
1lyear|in/i10|esrlicr|thgm 1lMLTIHTIHHETTHTRLEE October 24____
2yearsin 10 earlier than., .o oo onrvormccameceno. October 29 __

5 years in 10 earlier than__ ____________________

November 8.__

HRTAY. %+ 1 M= SAUEIEN (IWEgpy| et UL LY May 13______ May 29.

.| April 18____._| April 28______ May 7_._.___ May 23.

A 0. %5 1 {f ARARRN R April 17______ Aprillgilliliiliiil May 11.
October 14____| October 3.___. September 25..| September 13.

| October 19____| October 8_____ September 30..| September 18.
October 29____| Oectober 13____| October 10____: September 29.
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PROBABILITY, IN PERCENT, OF RECEIVING
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PROBABILITY, IN PERCENT, OF RECEIVING
MORE THAN INDICATED PRECIPITATION

Figure 19.—Probability, in percent, of receiving less and more than
specified amounts of annual precipitation at Byers, Arapahoe
County.

Alluvium. Soil material, such as-sand, silt, or clay, that has been
deposited on land by streams.

Available water capacity (also termed available moisture capacity).
The capacity of soils to hold water available for use by most
plants. It is commonly defined as the difference between the
amount of soil water at fleld capacity and the amount at wilt-
ing point. It is commonly expressed as inches of water per
inch of soil.

Calcareous soil. A soll containing enough calcium carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.
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Chiseling. Tillage of soil with an implement having one or more
$0il penetrating points that loosen the subsoil and brings clods
to the surface. A form of emerging tillage to control sofl
blowing.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural clags, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt. '

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms : clay coat, clay skin.

Colluvium, Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrations of compounds, or of soil
graing cemented together. The composition of some concre-
tions is unlike that of the surrounding soil. Calcium carbonate
and iron oxide are examples of material commonly found in
concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—~Noncoherent when dry or moist; does not hold together
in a mass.

Friable.—When moist, crushes under moderate pressure between
thumb and forefinger and can be pressed together into a lamp.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into & lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Dryfarming. Production of crops that require some tillage in a sub-
humid or semiarid region, without irrigation. Usually involves
use of periods of fallow, during which time enough moisture
accumulates in the soil to allow production of a cultivated
crop.

Duff. The matted, partly decomposed organic surface layer on
forested soils.

Dune. A mound or ridge of loose sand piled up by the wind.

Fallow. Cropland left idle in order to restore productivity, mainly
through accumulation of water, nutrients, or both. Summer
fallow is a common stage before cereal grain in regions of
limited rainfall. The soil is tilled for at least one growing
season to control weeds, to aid decomposition of plant residues,
and to encourage the storage of moisture for the succeeding
grain crop.

Gravelly soil material. From 15 to 50 percent of material, by volume,
consists of rounded or angular rock fragments that are not
prominently flattened and are up to 3 inches in diameter.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinct characteristics produced by soil-forming
processes. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below
an O horizon. This horizon is the ome in which living
organisms are most active and therefore is marked by the
accumulation of humus. The horizon may have lost one or
more of soluble salts, clay, and sesquioxides (iron and
aluminum oxides). :

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A
to the underlying C horizon. The B horizon also has dis-
tinctive characteristics caused (1) by accumulation of clay,
sesquioxides, humus, or some combination of these; (2) by
prismatic or blocky structure; (3) by redder or stronger
colors than the A horizon; or (4) by some combination
of these. Combined A and B horizons are usually called
the solum, or true soil. If a soil lacks a B horizon, the
A horizon alone is the solum. :

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be
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like that from which the overlying horizons were formed.
If the material is known to be different from that in the
solum, a Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies & C horizon but may be immediately beneath an
A or B horizon.

Listing. A method of tillage in which the plowshares throw the
soil in opposite directions and leave the fleld with alternate
ridges and furrows. Used to roughen the surface for protection
against soil blowing.

Loess. Fine-grained material, dominantly of silt-sized particles, that
has been deposited by wind.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a prism,
or a block, in contrast to a clod.

Pedisediments. A layer of translocated, till-like sediment covering
an erosion surface (pedisediment) at the foot of a receded
slope that is underlain by rocks or sediments of the upland.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Permeability. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:
very 8lmw, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

Plow layer. The soil ordinarily moved in tillage; equivalent to
surface goil.

Reaction, soil. The degree of acidity or alkalinity of a soil. expressed
in pH values. A soil that tests to pH 7.0 is precisely neutral
in reaction because it is neither acid nor alkaline. An acid,
or “sour” soil is one that gives an acid reaction; an alkaline
soil is one that is alkaline in reaction. In words, the degrees
of acidity or alkalinity are expressed thus:

pH pH
Extremely acid___ Below45 Neutral ____________ 8.6to7.3
Very strongly acid_. 45to 50 Mildly alkaline______ T4to 7.8
Strongly acid_____ 51to55 Moderately alkaline. 7.9to8.4
Medium acid_____ 56t06.0 Sirongly alkaline____ 8.5t09.0
Slightly acid_____ 61to6.5 Very strongly alka-
Lim e AT 9.1and
higher

Relief. The elevations or inequalities of a land surface, considered
collectively.

Runoff (hydraulics). The part of the precipitation upon a drainage
area that is discharged from the area in stream channels.
The water that flows off the land surface without sinking
in is called surface runoff; that which enters the ground
before reaching surface streams is called ground-water runoff
or seepage flow from ground water.

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters, Most sand grains
consist of quartz, but they may be of any mineral eomposition.
The textural class name of any sofil that contains 85 percent
or more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt

textural class is 80 percent or more silt and less than 12
percent clay.

Slickspots. Small areas in a field that are slick when wet because

__ they contain excess exchangeable sodium, or alkali.

Soil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely
confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
Joining aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles, The prinecipal
forms of soll structure are—plafy (laminated), prismatic
(vertical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granular. Structureless soils are (1) single grain (each
grain by itself, as in dune sand) or (2) massive (the parti-
cles adhering together without any regular cleavage, as in
many claypans and hardpans).

Stubble mulch. Stubble or other crop residues left on the soil, or
partly worked into the soil, to provide protection from wind
and water erosion after harvest, during preparation of a
seedbed for the next crop, and during the early growing period
of the new crop.

Subseil. Technically, the B horizon ; roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface layer. A term used in nontechnical soil deseriptions for one
or more layers above the subsoil. Includes A horizon and part
of the B horizon ; has no depth limit.

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour. The
terrace intercepts surplus runoff so that it may soak into
the soil or flow slowly to a prepared outlet without harm,
Terraces in fields are generally built so they can be farmed.
Terraces intended mainly for drainage have a deep channel
that is maintained in permanent sod.

Terrace (geological). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basic textural classes, in order
of increasing proportions of fine particles, are sand, loamy
sand, sandy loam, loam, &ilt loam, silt, sandy clay loam, clay
loam, silty clay loam, sandy clay, silty clay, and clay. The
sand, loamy sand, and sandy loam classes may be further
divided by specifying “coarse,” “fine,” or “very fine.”

Tillage pan. A dense, highly compact soil zone occurring just below
normal tillage depth; caused by tilling when the soil is too
wet.
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